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Boegeunmne

>I/I3yl[eHHG KOCMHUECKOTro NOrJIOWEeHUs CcBeTa 3BE3N ABJSIETCH OJHOH 13
BaXHeHmux 3ajau 3Be3HOH ACTPOHOMHH, JTa 3ajauva HHTEpEeCHa KaK C TOYKH
3PEHUST BBISICHEHUS NPUPOAbL NorJiouwaroiles ceer Cpennl, Tak H C TOUKH 3pe-

HHA HCHPABIEHUS LAHHBIX O CTPOEHUM Haluel 3Be3HOH CHCTEMBI, MoJIyyaeMeIx
*(I)OTOMeTleIeCKHMH MeToZaMH.

3a mocsienHEe TOAR! 3Ta obJaacrn ACTPOHOMHH PA3BHBANIACH HCKIIOYHTEN],-

HO aKTHBHO, oco6eHHo,~6J1ar0,aapﬂ HHTEHCHBHON paboTe coBeTCKmx actpo-

HOMOB. MoXKHO YTBEPXKIaTh, UTO BarkHeHIne padoTsl nocaennnx JIET, HMelo-

| ique 60NblIOe NIPHHLHIHAJILHO® 3HAUCHHE, BBIIOJHEHE] HMEHHO COBETCKUMA

actponoMamu. OHaxo MHOrHe BONPOCH IPOJOMKAIOT ele OCTaBAaTLCH We-
BBISICHEHHBIMH H3-34 HELOCTATOYHOCTH (bakTHYeCKUX naHHBIX,

B cBsizu ¢ stum v AGacrymanckoi 4cTpoduzHuecKo o6GcepBaTopuy Gbinm
TIPEANPUHATLl HaGMOACHHS 110 WIHPOKOIT [iporpamme, HMelOUEH Legbl0 BOC-
MOJHATD NPoGet. Ta nporpamma-yererro BBIIOJIHSETCS B TeUeHHe psifa sier.
"M 3aKOHUEHA M ONyGJHKOBANA MHOTOJICTHAASL paboTa 1o onpegenenuio 3
1HAIH3Y UBETOBBIX H3GBLITKOB ClaGhx 3Be3qt [56]. Hacrosmee ncenegopanye
(BJISIETCH BTOPOH paGoTol, 0CHOBAHHON Ha MHOTOJIETHUX psinax Habaonenui,
BEJIIHXCS IOUTH CO BPeMEeHH OCHOBAHMS] AGacrymanckoi obcepsatopun. Ona,

BMECTe ¢ TeM, OGBEAHHSET OTAE/bHble HCCIEN0BAHUS TIPOGJEMBI ranakTuye .
CKOTO TNOMIOLIEHHS!, BRIMONHABIINECS B TeyeHHe TeX JKe Jer pasHeMKu  cro-
~obamu.

Hpuuumas o sBunManne PaSMepsl Hawel TanakTiku, ecTecTBeHHO BO3-
THKAET MBIC/Ib, YTO JINSl H3YWeHHs KOCMHYeCKOro NOTJIOUIEHUST BHYTpH Hee
HELOCTATOUHO NOMB30BATLCSH <OBBIYHBIMKS 3BE3NAMH WM ADYTHMH 06berTa-
MH, OprHaNIexkamumMu K Tanakrure, no TPeOYIOTCS 06beKTHI, KOTOpble Haxo-
ASATCH 3a npenenamu Raied Iagakruxy, Taxumu o6bekramu siasioTes JIHIIEb
BHETaNIAKTHYCCKHE TYMAHHOCTH, ¢ NOMOLLbIO KOTOPbIX BO3MOXKHO ONpeaesistri

KOHEYHO, 30HbI H36eradus. Hexons us 3TOTO, Mbl NIPEANPHHIN TITaHOMepHbBle
ONpeNeJIeHHs MoKasaTesel nBeTa u H3OBITKO
aHHOCTeHH.

Boo6uie ke TOBODSI, HU3yueHH

€ KOCMHYCCKOTO MOTJIOLIEHHST MOXKHO BecTH
PASHBIMK MeToxamu u onupasco

Ha pasHbie rajlakTHYeCKue OOBEKTHI.
Hepech.nHM ITH Oﬁ’beKTbI, a TakxKe u MEeTOJIbl, KOTOphIe Haubonee uacro
TIPUMEHSAI0TCS NPH UCCIIeTOBAHUSX KOCMHYecKoro NOTJIOIeHus.

1 «OGDIKHOB@HHLIQ» 8Be3NL Hameh Tanakrukn (onpenenenue noxkasare-
Jiel B N30BITKOB MX usera) [119, 121, 112, 56, 113].
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4 BBegeunue

9. 3pesjHble CKOMJIEHHS, OTKPHITHE M IIapoBbie (ONpeleNeHHs X NOKa-
sareell BeTa U JHHEHHBIX AHAMETPOB, METOM Tpasmnaepa) [134, 135,
123, 81. '

3. IMopcuerst 3Bess (Meronst K. ®. OropoanUuKOBa H Bonbgay
{144, 8, 40, 42, 54]. :

4. BuerajakTHueckhe TYMAHHOCTH (ONpefleNleHHe noOKasareled upera:
pacnpeneienne no nedy) [124, 15, 11.

5. Tlepemennble 3Be3/bl .(MOKa3aTeNn LBETA; nojcuetst) [92, 25, 43).

6. JlnddysHsle TYMaHHOCTH (MX pacrpejelenne, ONpefe/eHne noKasare-
Jell 1iBeTa TyMaHHOCTEH M OCBEILANOIHX asesn) [5, 771

7. CnexkrpooTOMETPHUECKHE rpaueHThl (CMeKTpOoPOTOMETpHs;  CpaB-
HeHHe NMOKPACHEBIIMX M «HOPMAaJIbHBIX» apes3n) [107, 133, 371

8. Me3Be3iHbie JHHUM B CHEKTpax (MHTEHCHBHOCTH nuHuil; Koppes-
1LHST My MHTEHCUBHOCTSMH JIHHHUI, PacCTOTHHAMU H ¥3GHITKAMH  1BeTa)
[142, 95, 73, 65l

XapakTepuays IIPUTOJHOCTb KAXKIOTO U3 NepeuucIeHHbIX THIIOB O0BEKTOB:
JUISL M3YYEHUST TIOTJIONIEHHS], MOMHO C/eJNaTh CHeylomue 3aMevaHusl.

1. Mi3yueHue KOCMHUYECKOTO TOTJIOLIEHHSA MO OoGLIYHHIM 3Be3/aM TNpous-
BOJUTCH B HENOCPEACTBEHHOH GJIM30CTH K CosHIly ¥ TOKa BO3MOXHO, B JIy!-
wrem cayuae, o 3000 napcexos. fIcHo, YTO 3JleChb He HMEIOTCs B BUAY OTIAENb-
Hble 3Be3jibl, HAXOAAlKecs: Ha Gosee AajleKux paccTOAHMIX, MOCKOJBKY H3Y-
yeHHe TOTJIOLIeHHs TpeGyeT ydyacTusi B HCCJelOBAHUH 60JIBLIIOTO KOJIHYECTRE
 3Beayt TIPHHIUMKAJIBHO, IPH H3YYEHUH TOTJIOMICHHS TIO 3Be3/1aM, MOJKHO HTTH'
ckoab yroguo natexo ot CONHIA, HO MPAKTHUECKH TpUMeHeHHe 3BesJ orpa-
HHYHBAeTCs CIOCOOHOCTBIO MPOHHKHOBEHHS HaGAIOLATeNBHOTO  HHCTPYMEH-
Tapus. . :

OueBHIHO, TIPH MACCOBBIX OMPEIENICHHAX HnoKasareJeil 1BeTa 3Be3JL, JyUlle o
NpHMEHATH dororpaduueckuit METONL. M3BeCTHO, UTO MOCHENHUl U HBEIHE CUH
itaercst BecbMa (P eKTHBHBIM METOJIOM, MOCKOJIbKY UYBCTBHTEJHHOCTH COBpE-

‘ - MEHHBIX TJIACTHHOK H COBPEMEHHAst aCTPOHOMHMYECKAs ONTHKA MO3BOJISIET TIDO-
HHKHVTb JIOBOJIBHO J1aJIEKO W OXBATHTD GonblIfe MAaCCH 3BE3]L.

32 rocsieiHee BpeMs B Jlefie U3YUeHHUs TOTMOUEH S BCE GoJiee 3HAYUTENB-
Hoe MecTo 3aHEMaer 3JeKTPOoQOTOMETPHS 3BE3f, TaK KAK 3TOT MeroJ Ha-
MHOTO TOUHee, 1eM (oTorpapuuecKui. Ilnpokoe NpUMeHeHHe ITOrO MeTola
7O Cero BpeMeHH OTPaHHYHBANOCH TeM, HTO Geuia 3aTpy/aHeHa (OTOMETPHS
icnabux 3e3q. Ho usobpeTeHne OTOVMHONKHTEJ ST TIO3BONAET HEeKOTOpHM 00-

' pasoM NPEOONETh 3TO OrpaHHyeHHE. 10 eme GOJbIIE TOBLICHIO OOLIYIO LEH-

HOCTE 3J1eKTPO(OTOMETPHUECKOTO METONA. TIpasna, co3fatie MONHOUEHHOTO
‘KaTayjora nokasaTenell 1peTa Ha OCHOBE 3MeKTPOHOTOMETPHYLCKHIX pabnone-
it TpeOVET MHONO BPEMEHH M TPYAa, HO 3aTO, Grarofaps JAOCTUTAeMOi TOU-
HOCTH JJIST TIOJYUEHWs TOTJNOLIEHHs CBETa B JAHHOM HATIPABJEHAH B HEKOTO-
PBIX CJyuasix JOCTATOWHO 3HATH noKaszaTenh BeTa JUIlb OJHON 3BE3/IHS.

B 0CHOBHOM, 3TH JIBa METOAA —ororpadpuueckuit u 3J1eKTPOhOTOMETPH- .
qecKHil—— W MPUMEHSIOTCS B HACTOSIIIEEe BPEMs K onpefeNleH IO noxasaTenei
JiBeTA 3Be3f W JAPYTHX OOBEKTOB. i

9. 3peagHble CKOMUICHHS JOBOJBHO ACTO WCHOMB3YIOTCH ST U3yueHus
KOCMEYECKOTo TorIoenust. IIpH 3TOM NPUMEHAI0TCH 06a knacca CKOIJIEHUH, |
HO OTKPBIThIE CKOTJIEHHUsT MPUMEHSTCA ¢ 310l Henbto gauie. OTKPBITHIE. CKOU~
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CHHC 5

3 Be [

ACHHST lanu ocuoBanne T psm g epy [134], B 1930 rony, OOBSIBHTL He-
COMHEHHDBIM CYLIECTBOBAHHE MEK3BE3JHOrO norjoinedusn. llocse sroro u
HAUANOCH CTOML OMCUBJICHHOE H3YYeHHE HOrJIoIEeHHs cBeTa B ['ajakTukel.

Ouxunaxo sicho, uro usylienne HOMIOWIEHHST TOIBKO IO PACCESHHBIM CKOIL/a-
WM Hejocrarouno. HeoOXoauMo HoJib30BaThes elle APYruMu oODbeKTaMu
lanaxruxu.

Beanuwuna o6inero noraouieHus, nosayuensas Tp s ma €pOoM 10 pac-
CESTHHBIM  3BE3UHBIM CKONJCHHsM, pasha 0.67 na | KHJIOmapcex. Ity Beu-
HHY HY2KHO CYUHTATL NIpeyMeHblieHHod, B Hacrosiiee BpeMs ofliee IOMVIONLe-
e onpenensior Ha | kujonapeex B pasubix MHAHBUIYAJIbHBIX HANPaBJIeHMSIX
1 OK43BIBACTCH, YTO ST PASHBIX YUACTKOB [anakruku ono mensercs s zo-
BOJILHO LIKPOKHX npefenax. B uekoTopsix Hanpapiiennsx o6liee NOTAOHeHHE
AOXOMMT L0 UETHIPEX 3BEBIBIX BEJHUHH U GoJiee, KaK 3TO NOKA3BIBAIOT pa6o-
o IL IL. [Mapenaro |43, 44] u npyrux 154, 10]. :

O6wbsicHenne NpuuMHD 3aHMIKEHHOrO sHadennss Tpsmnaepa  jga-
ercst B pabore K. A. Bapxatopoi [1G]. Ona ykasnisaer, uro IpH OLeH-
Ke JIMHEHHDLIX JHaMeTpoB CKOMJeHHs HaJl0 yHYHTHIBATD IOTJIONIEHHE CBera,
TaK KaK, yeM Goablie TOTAOUICHHe, TeM Goiblie TOrPELiHOCTH B OUEHKE Hua-
MeTpa CKOIUIeHus!,
' Tlo maposnm CROINICHUSIM TIONJIOIIEHHE CBeTa, KAk U3BECTHO, HOJyYaeT-
Ot CHUUIKOM NPEVMEHDLLUICHHBIM U 1 HCKOTOPBIX CJTyuasix Jake OTpHIATeNn-
HBIM! DTO s1BIEHHE MOKIO OGDLSICHUTE BO-NIEPBBIX TEM, UTO LIAPOBbIE CKOMJIe-
HHS DACTIOJIOHCEHDI 114 BBICOKHX TaJaKTHYCCKUX UIHpoTax, Torna Kax Horio-
UAIOIAST MATEPUS CKOHICHTPHPOBAHA GJIH3 IIOCKOCTH lanaktiku. Bo-gro-
PBIX, CAMH JUapPRBbIE CKCIVICHNS H3YYeHbl HE TaK HOJHO i K TOMY Ke—TpYy/-
HO TIPABHILHO yCTAHOBUTL HOPMANBLHBIE UBETA s BbIBOJMA M30BITKOB IBeTa.

3. Mosxcuerom apeay (metop K. ©. Oropoannkos a, Boanbpa wu
APYTHX) BEJMUHHA NOTJIONeHHA OHPEAENSIRTCH NSl JIOBOJIBHO GOJDBITUX pac-
CTOSTHHA M B 3TOM clIyqae JaibHOCTL OTPaHHYHBACTCS JIHIIL POHUKAIONE]
CHOCOBHOCTBIO  HCHOML3YEeMOro nuerpymenra. Kak craso usBectHo, oGmiee
TOTJIOMEHHE CTIPEJIRISISTCST MeTOOM B o 11 5 G a  npososnsbHO rpY6OZ, [I03TOMY
TAKHM ONpeJiesienusiM He NPUIaoT GoNbIIoro Beca, Onmnaxo, K. ®. Oro pona-
fFuxos [40, 42) par yrounenmp METOL, 16 KOTOPOMY HEeCPABHEHHO Hajesk-
HEC OUEHHBAIOTCST Kak 06liee NOMIOIEHHe, TAK U pasMepel  TymaHHOCTEH.
Honcueramu 3sesn muoro saunManncs Ilynkosckue actpoHomsl [8, 30], BHec-
fHe GoJbIIOH BKAaK i SBES/IHYIO aCTPOHOMHUIO M B 06IaCTH H3yuYeHHs oburero
HOJIOUIEHHS.

" Meroj sBesinnix nojcueron TIPHMCHSIICS LTSI PEIIEHHST OTACNbHBIX 347149
HB IPYrux ofcepBartopusx; rak, uanp., 8 Abactymanckoi oGcepeatopun
E.K. Xapangse- 154, 56| weenenosan obulee moryonieHEe B Mecruoit Cu-
cremMe u B ckomieHun [aesi. Ho B macrosiee BPEMs CO3JIaHO NOBOJBHO MHO-
'O KaTanoros mokasaresiefl UBeTa 3Be3[ M BMecTe ¢ Tem paspaboraHsl apyrue
METOAB! Ul NOJYUEHHST O6ILero TNOTNICIIEHHS, a ITOTOMY K  KPOINOTIHBLIM
| SBESJIHLIM MOACUeTAM NPHGETaloT yiKe pejKo. ‘

T A TuxoB  namuoro palibliie yKasajl na cylecrsoBaiye MEHIBBE3AHOTO
mmmmmmxchmrcommﬂﬂmrM@mmaTona&HopumaHa 1471, HUpero
| 1 METOMUIKY, mpuMenenuyo T u X o8 bl M MO0 CHUHTATL NPABUIBHBIME JAKE © TOY-
. RH 3Pl COBPEMeITHOIO COCTONHHS npodIeMpi.
¢ Merojiom Bounnda, 1IDY HEJIaHiH, MOMHO IOJYYHTL ofliee NOIIOLIeHHe

JLAA MEOBOrO yuaCTKa B BHIMAMOH 1 uipakpacnioll ofnacru CIICKTDA.
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6 BeepgeHue

4. Jlns onpelesieHdsl H30HPaTeIbHOro MOTJIOLEHNST Ha JlaJIeKHX paccroa-
WHsiX Mad o Beell Tosmie amakTHKH HEOGXOLMMO [OJIb30BATLCH, KAK MbE
yKasanu Bbillle, BHEraIaKTHUECKUMA TymaHHOCTAMU. B Hacrosuieil pabote Mbl u
aeM 10Xa3aTesNy 1Bera BHEraJakTHYECKHX TyMaHHOCTEH W HCMOJNb3yeM HX
ISt M3yueHHsl H30MPaTesbHOro Uik ofiero noraouiedns B ['ajsakTuke.

Hapsay ¢ npedMyllecTBaMH, y STHX 06'bEKTOR MMeloTCH W HENOCTATKR,
14K HANpUMep: OHW He BCTPEUAIOTCs Gnu3 mIocKocTH [ alakTHKH; s Ofpe-
fesiends ¥30bITKa UBETa TPYAHO YCTAHOBHTH HOPMAJbHBIE 1BETA H T. 1. Tem
{le MeHEe U B HACTOSILEe BPeMs BHEraJlaKTHUECKHUE TYMAHHOCTH YCIEWHO NpH-
MEHSIOTCS [/ H3YyUeHHst MOrJIOMIeHH sl

5. OrnpejeneHye U3GAPaTeIbHOTO MOTJIOUEHHIL [0 MEpeMEeHHBIM 3Be3lam:
W, UMEHHO,—TI0 Le(enaaM, BOIU3H TIOCKOCTH CajlakTHKH BO3MOXHO 10 pac-
ctoguuii B 5000 mapcex M Oosblie, MPAYEM MOXHO € YBEPEHHOCTHIO CYUTATD,.
4TO HA BHICOKMX FaJlaKTHYECKHX LIHPOTAX ne(eH/bl BEIXOAAT 3a CIIOH MOTJIO-
iiatomiero setlectsa. [IpenmyiuecTso nedens mepel psSAOM ApYrHX 00BeKTIB
saKJIOUaeTCs B TOM, UTO 10 HHM MOTJOULHHE H3yHaeTcs, raBHBIM 00pasoM,
 WHTepecHOil 30He, r/ie Goablle BCero CKOHIEH-

B 30He u3OeraHud, T. €. B CaMOH
TPUPOBAHO MOTJAOHLAI0ILEro BelectTBa. Taxum 06pa30M, B CMbICJE HCCAeNO-

BAHUA TaJaKTHUYeCKOro MOTJIOUIEHN, BHErajJaKTHUecKHe TYMaHHOCTH H HeQe-
Wbl JIOTIOJHSIIOT APYT ApYTa, TaKk Kak TaM, rjle OTCYTCTBYIOT BHeEraJakTHue-
CKHE TYMAHHOCTH, HAXORUTCS Goubie uedeus 1 Ha0GOPOT.

70 U SBUJIOCH NMOBOJOM TOTO, 4TO MBI BBIGPAJH ITH OGBEKTHL JIJIsl H3Y4e-
Hust norsolenust B [anaKkTHKe.

6. MayuenueM pacrpee/icHHsI JudPy3HbIX TYMAHHOCTEH B.A.AmGap-
4 1L [ Topaesanse [5] ycraHOBUIM, 1TO [OTJIOL AL As
cpena B [ajaxThke He npejcTaBisfeTca e/IMHOI M CIIONIHOH 1 32 MOTJIOMEHNE
OTBETCTBEHHBI OTAEJbHbIE JHCKPETHBIE o6iaka, T. e. TOIJOIIEHHEe KJIOUKOBA-
0. [IpuMeHeHHEM AudPyRIbIX TYMAHHOCTEH yCTAHOBJICHD! MJOTHOCTE TOTJIO-
wiatoniell Matepun B [anakruke H Apyrue xapakrepucTuky. COOTBETCTBYIO-
{lFie METO/IE! OCHOBAHBI Ha JOMYIIEHHH, HTO npliesble Auddy3HbIE TYMAHHOCTH
FOKAECTBEHHbl C TOMJIOIAIOIIHMH IbUIEBBIMH OBJaKaMH, KOTOpble OTBETCT-
peHHb! 32 MOTJIOIIEHHe CBeTa 3Be3/. D70 JonyllleHHe He BhI3BIBACT COMHeHuUl,
vOTs1 B Hacrodliee BpeMs, OJHAKO, GONBLUIMHCTBO ACTPOHOMOB CKJIOHAETCS X
Mbrcay, uto Au(pdysHpie TyMaHHOCTH, Haxopsiuecsi BONU3H TOPAUNX (pan-
HEX) 3BE3J, eHeTHYECKH CBHA3AHDI Mexkay COOOM, KaK Ha 3TO YKA3LIBAIH
I A.lllagiu n B.®.Tase [57). DTo AomyllleHHe HAXOAUTCH B coraacuH4
c pa6oroit A. . JI e6enuuckoro [32}, ¢ Toukyd 3peHUst koTopoil B 06pa-
newib. [Ipy AaHHOM COCTOSHAN

HUyMAH

30BAaHHH 3Be3Jl yuacTByioT KOCMHYECKH{ ras
HALIMX 3HAHUi He BHI3BIBAET coMHeHuil jonylieHue, uTo ARQPOYsHBE TyMaHh-
HOCTH! TOKECTBEHHBI € MOTJIOUIAIOWIAMHA o6naKaMy, MOITOMY Mbl BIPaBe
onpeensTh BEJAUYHHY M36MpaTeNbHOro I of1mero norJomieH s, OCHOBLIBA-

ACh Ha XapaKTepHCTI/IKaX 3Be3/, HaXoAAIKXCA 34 TyMaHHOCTﬂMHz.

1 3jech Hajlo MMETh B BHAY cojipio ThIJMeBble JHphysHbLe TYMaHHOCTH,
HOCKOJILKY, KaK IoHasanu A IIatin uB @ TI'ase [57], rasosnle JudpdysHbe
PYMAHHOCTH 1€ HICHTHYHDL € [BIIEBbIMY WM OTpaiarTelhHbIMH TYyMaHHOCTAMH.

2 Ha IpaKTHKe, BIPOUEM, 910 TPYAHO OCYIIECTBHMO, HOCKOMBLRY MEHacT CBETNINI

¢oH TYMaHHOCTH.
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Breneuue B 7

[To nuddyanniM TYMAaHHOCTIM MOXKHO TaKyKe HNOJNYIUTh OTHOWEHUS 06-
A4
HIEro NOTJIOIEHHsl K U3ObITKY nBera, = 1.4_?_ (em. {132, 711
I

7. CnekrpooToMeTpHYECKHe FPajJiMeHTHl Jal0T BO3MOMKHOCTH nonyanb
34KOH TOTJOUIeHUs:: 4=0-17°,

 Jlnst 5TOr0 CpaBHHBAIOTCSE MeXKAYy, cOOOH 3Be3Jla, CHJbHO OKpalleHHas
[IOvJ0ILEeHHeM, H 3Be3Jla, He HOABEPTINAsCs MOKpacHeHUuto. CpaBHEHHe HHTeH
CHBHOCTH HEMPEePhIBHOTO CleKTpa 00eux 3Be3[ JaeT BO3MOXKHOCTb JOBOJIBH(:
YBEpEeHHO ONpeje/siTh 3HAUEHWe o B 3aKoHe norjomedus. Kax uapecTHO,
3HAHUE 34KOHA TONJIOILEHHS JaeT BO3MOKHOCTL JIETKO HepeBecTd M30uparens-
ioe norjiolllelive B obmiee.

Psn astopos [107, 133, 37, 122} ycraHoBuIY, YTO BeJUUMHA & JiJIs1 BUIH-
MOH YacTd crekTpa OJIM3Ka K efMHHIlE; 3TO YKa3blBaeT Ha TO, 4To Ipeolbisia-
Jlallilee UHCJIO qacmu B MBIIEBBIX O0JaKaX HMeeT pasMephbl NOPAAKA JNHEDLL
BOJHBL p =¢- 10" * ¢M. CefloBATeJILHO, 3TOT MeTOJA NAeT BO3MOMXKHOCTb M3yJaTh
HEKOTODbIe (PH3HYECKHe XapaKTepHCTHKH AU (Y3HOH MaTepuu.

BooOuie, Mexx3Be3AHbIe NblIeBbIe 00JaKa MOKHO H3y4aTh, KAK H3BECTHO,
¢ TPeX CTOPOH: &) K4AK Cpejly, NMPOH3BOAAILYIO paccesHHe CBeTa,—Ha OCHO-
paun (POTOTPAPHUECKHX W KOJNOPUMETPHUeCKHX HabjmojeHu#, 6) ux AuHa-
MHUECKHE XaDAKTePHCTHKH-—T0 3Be3/laM, HAXOAAIMMCH B 3THX JKe TyMak-
HOCTSIX, B) CTPYKTYPY W (DU3HUECKHE YCJIOBUA—II0 CBETJbIM ﬂncpc‘pyaﬂbm
rymMaHHoctsiv. B jlanHod pa6oTe u3yuenne TMbIEBBIX TYMAHHOCTeH NPOUIBO-
JLHTCS, TIABNBIM 06PasoM, Ha OCHOBe KOJOPHMETPUUECKHX NAHHBIX.

8. MexspesaHbii cybcrpaT siBasiercs TPUUHHON 00pa30BaHHUA MEXK3Be3ji-
Hbix Jinbuit H 1 K. g HeKOTOPBIX HanpaBJeHUY YCTaHABJIUBAETCsT KOppeJsa-
ST MEXKJLY u3ObITKOM UBeTa # WHTEHCHBHOCTLIO MeK3Be3AHnX JuuHuH. Kax
IIOKa3aJ psyjl HCCIEA0BAHMI, 9Ta 3dBHCHMOCTb HOJIyyaercss NPAMOJHHEeHHOM.
DTO NOHATHO, TIOCKOJIbKY HHTEHCHBHOCTL MEXK3BE3/IHOM JIMHUU JOJIKHA YBeJH-
YUBATLCS C PACCTOSIHMEM, a ¢ PacCTOsSTHUEM CBSI3aH U H3OLITOK 1Bera. Boobmie
CYMTAJIOCh, UTO MeX3Be3Janbll ras B [ajakTuke pacrpellelieH PaBHOMEPHO,
OJIHAKO, €CJIH NPUHATH, UTO UMCTO Ta30Bble NU(P(Qy3HbIe TYMAHHOCTH TeHeTH-
weckH cpsizaHbl ¢ pannumu ssesgamu O u BO [57], To Torma oxaxkercs, 4ro
pacrnpe/ieJieHre ra3oBLlX TYMaHHOCTeH BOBCE He OJHOPOAHO, HO, IT0 CPABHEHUIG:
¢ HHMMH, NBLIEBBLIC TYMAaHHOCTH 0oJiee HEOAHOPOAHDL.

B nocsesiee BpeMst NPUHATO CYUTATh, YTO TAE NMPUCYTCTBYET MbUIb, HO-
BUAMMOMY TaM HMEIOTCSI W Ta30Bbie YACTHIIBI MEXK3Be3JHoro cyberparta, HO Y-
BepxAaTL 06pATHOE HeJb3dA. .

Msyueuue nornoulenus csera B [asnaktike Obijio Hayato Hamu B 1939

- rouxy. Jlns svolt nean ,cHawaja, B KauecTBe OGBEKTOB OblIM BbIOpAHbI HAMW
BHEraJIAKTHUECKHEe TYMAHHOCTH M «0ObluHble» 3Be3fibl. [Ipu aTOM 1o 0ObIuHbIM
3Be3/(aM MOTrJIolleHte Mbl W3yualld Ha Martepuale, nojydyaemom Ha 20-cm Ka-

! mepax 40-cM pedpakrTopa, a No BHEraJAKTHIECKHM TyMaHHOCTAM—HA 36-cM

anabeppauuoHHON KaMmepe. 3aTeM Mbl IPUCTYNWIM K U3YUYEHHIO TOTJIOMIEHHUS
cBeTa ¢ IIOMOLLLIO ONpejle/ieHus NoKasaTeaed nBeTa TepeMeHHbIX 3Be3J THNa

1 reersr. AToro nopsayika ¥ GyAeM NPUAEPKUBATLCH TIPH H3NOXKEHHH HACTOs-

med paboTHI.
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8 Beepgenue

B camoM Hauaje HacToslleli paGOTH MBI OCTAHOBHMCS HA OMHCAHUU H
Mccle[OBAHUH HaGIONATENbHOTO U JIAGOPATOPHOrG HHCTPYMEHTAapHusi, KOTH-
PBIM MbI TIONL30BAJIUCH IIPH BBINOJAHeHUH Hawed paborol. Hcenenopanuto ga6o-
PATOPHBIX IPUGOPOB HAMH YAeJeHO 6oJIbliIoe BHUMAaHHe BBHIY TOTO, 4TO J1aGo-
paTopHasi ob6paGorka MaTepuala sBJISeTCS OJHHM H3 CaMBIX BaXKHBIX 3JeMeH-
TOB .HE TOJIBKO HALIero MCCJeL0BaHHS, HO M BCeX paboT MogoGHOro poja.
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TJIABA TIEPBAM

AITTTAPATYPA Y1 METOJIMKA

§ 1. HaGuioparenbHbiii HHCTPYyMEHTAPUIL

OnTuueckast cxema aHaGeppaudOHHON KaMephl, ¢ KOTOPOH Mbl BBIIONHM-
JIH HAIIK OCHOBHbIE HAOJIOLEHHS, NPEICTaBIeHa Ha YepTEeXE 1. Kamepa cmon-
THPOBaHA Ha MapaljlaKTHYECKOM LITATHBE, KOTOpbifl CHaGKeH IMPEBBIM Yaco-

SBIM MEXaHHM3MOM.
' doxanbHOe T0Jie B yKa3aHHOH KaMepe cepryeckoe 1 NO3TOMY IPHAXOAUT-

¢Sl HOJIB30BATLCS (POTOIIEHKAMYL.

AHaBeppalLEOHHYIO KAMepy, HECMOTpPS Ha HaJMdie B Hel JIMH3DBI, HYXKHO
CqUTATh [OYTH CBOGOAHON OT XpomaTuuecKol abeppaluH, KaK Ha 3T0 yKasnl-
sasu B coeil pabore UL I'. Topnenaase u E. K Xapapgse [I9%

OnTrueckne TapaMerpbl aHafeppanMOHHON KaMepbl CJeAYIomue: . Jua-
wetp ceprueckoro sepkana 444 Mm, AHaMeTp KOPPEKIHOHHOH JIHH3H 360 My,
dokycroe paccroshue cdepiacckoro sepkana 625 MM; cleoBaTeNbHO, Mac-
wrab Taxkos, uTo 10 MM COOTBETCTBYET 557 a ceerocusa mucTpymenta 1:1.74,
1. e. oxosio 1/2. Hesnubernponamnoe noje nMeer paauyc 1°95°. Taxum obpa-
40M, TI0JI€ HAIIEIO MHCTPYMEHTa MOYKHO CUHTATh BIOJHE Ge3yNpedHbiM BHYTPH
«pyra nuamerpom 49, M3 ueprema ! siCHo, 4TO y KaMEPbl HEBHHLETHPOBAHHOE
FOHOE 10Jie PABHO: Kk -~ [))' =175 —14".2, 4TO COOTBETCTBYET, VPH-
gamsurennio, 49-am. ITosromy, ecau jHaMeTp KOPPEKIHOHHOH JHH3BL 3a1Aa-
{pparmupoBaTh 0 33 CM,—HEBHHBETHPOBAHHOE HOJE CTAHET GoJibitie, yem 5°,
[TpMHMMAs BO BHAMaHHe MAcIITa0 HAIlero Mmojis M JMaMeTp HeraTHBa paBHbM
% CM, BBISICHMM, UTO HeraTus mepexpbizaeT HeGo Ha 42 KBaJpaTHBIX Tpaiyca.

Ueprexk 1 bobotbo

[Ipu pororpadupoBaBus KamMeposi, THAUPOBAHHE MPOM3BOAUTCS 7-CM TH-
‘ oM. HeGonplioll jmamerp T'HI2 HECKOJbKO 3aTpyAHAET noaAGop 3Be3] AJs

FUANPOBAHUA.
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10 'naBa mepsasn
-t aBd

YcraHoBKa KaMepel nokasaHa Ha (ororpadmuu 1.
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Anmaparypa M MeTropuxa 11

€NocoOHOCTH anaGeppalHOHHOH KaMephi.
4 MOMKHO ObLIO OBl CKa3aTb, YTO NMPOHAH-
Horo 6oJble, ueM y pedpaKropos. Do,

«

PaccMOTpUM TPOHHILATEJBHYIO
ViKe A0 MCCAeIOBaHKsL 3TOTO BOMPOC

aTe/bHAA CIOCOOHOCTH KaMepbl Ha M
OUEBMLHO, MOKHO TIPUHITHCATH TOMY, UTO Kamepa cBOGOHA OT BCeX HCKAMKEHHI

3B€3JIHbIX y1306pame1—mﬁ, a Takxxe NouTH JipuieHa XpOMaTI/ISMZl u jgaer H306p8—

KeHue 3Be3ji BecbMa MaJIbIX pa31v1epOB.

Mbl H3MepHJIM JUHEAHBIE 1HAMETPE
ntenkax. Ilpu 9TOM Mbl TNOJIB30BANIHCH U3MepHTeNbHbIM NPHOOPOM Tandgepa.

Bbly H3MepeHsl yeTHIpe IJIEHKH NO HATh 3pesji Ha KaxJofi, 1ocje Uero Mol
ROJNYUMIN CPEJiHHe 3HAUEHUST AUAMETPOB cnabbix 38ean ot 0.02 MM 10 0.03 M.
TH 3HaUEHHs HECKONBKO YCTYHaloT MakcyTOBCKOMY TeJIecKoy, yCTaHOBJIEH-

womy B Anma-Ara [49) <

OAnaKo, JMaMeTpbl IpelesbHo cnabbix G Ha HeraTHse 3aBACHT OF

' L{EHTPUPOBKH ONTHUECKOH 1ACTH WHCTPYMepdd i OT U30CpaNKeHHs SBE3IL, X0
JUISt H3MEepenns TUHEefHbIX AHaAMETPOB 3Be3/l Mbl MOAOMpANU BCeXKe TAKHE, KO-

TOpHIE ellle NPHIOIHbL L5 (POTOMETPHUUECKOTO H3MEperHHsl Ha MUKPOGOTOMET-

pe. DT BeNHUAHBL AHAMETPOB OTHOCATCS K M300parkeHusM MpH (ororpadupo-

pamud Ges (uiaprpa. Pasymeercs, BCAKHC JOTIONHKTE/bHbIE TUIOCKHEe CTeK/1d

BHOCSIT XPOMATU3M H, CIEIOBATEIBHO, yBEJIMUABAIOT IHAMET M300pakKeHus.

nanxpom 400 F7D»  mpunuMas TOKA-

SKCHO3ULAY,

[Ipu HCTOJB30BAHUM NJEHOK «Hs0
yuuau Gopmyy:

[ CaMbIX cinabpix 3Be3) Ha JIaHHbIX

sateds LIBapiinuib/g paBHbiM 0.8, npu qeThIPeXMUHYTHOH
AJIst [[POHHILATELHOH CHOCOOGHOCTH MHCTPYMEHTd MBIl HOM

¢
m=13.0+420lg —-
+ & 240

TakKe BMHHPH‘IQCKHG (X)Op MYdbl

(2)

Hamu noJyHeHbl st TOM Ke TUIeHKH
b KOMOWHAIKMH CO CBETOQHILTPAMH.

e =114 +- 2.0 lg’§4io_ (51 cHHEro (puasTpa)

= (8)

mpn==11.6 + 2.0lg _516‘(;1”5{ JKeJITOro (puilhTpa)

nocJie HpHM@HEHHH CBGTO(i)I’IJlepOB, KAaK #
HCprMeHTa CUJIbHO Hapaer

aBHa 4 (0 KpaTHoO-

Kak BUJHO M3 ITHX (hopmyJr,
HyKHO OBUIO OXHLATD, nponMiaTenbuas cuia u
W KpaTHOCTb QUIBTPOB, CYAd 1O STHM JIAHHBIM, IPUMEPHO, P
¢t (UILTPOB noAPOOHEH H3JIOKHM HUXKeE) .

MockonbKy GopmyJst (), (6) u (B) MHTEPIOJSILAOHHBIC, HeKeJIaTebHO
HOMB30BATHCST UMM JUIsL IIMPOKKX WHTEPBAJIOB 3BE3JIHBIX BEAUUHH H JKCMO-

AUUHIH.

Hocrosiuasi B 3THX (POPMYJIAX OMPEALACTCH yCJOBHO M OMa DaBHA Toft
ABe3HON BeJHUMHe, Kakas nojyuacrces ua AaHHO0i (DOTONIACTHHKE TIPH Jaki-
wott akcrosnuuy. IlosTomy ACHO, HTO OCTOSIHHAS] U3MEHUTCS, €C/I BBILICTDH-
pefleHHble (POPMYJIbL NONYUUTH € [OMOILBIO APYTHX HEraTHBOB U TIPH Opyrux
skerosunusxt. BooOile xe 1o sroil (popmMysie MONKHO TOCTPOUTD KpHBHIE H

OJ1b30BATLCS HMU LISl PASHBIX CIYUden (E. 4. B}r@cm ascxas [11D).

| 1 TIpu HCHONL3OBAHIN (poronnenrH Gy BCTBHTEIBHOCTHIO 5000 HJI na anadeppa-
[HOHIOH HaMepe 3a 4 MHHYTHI MBI [OJYHASH 3BEI/bI 177:0ff BEJIHUMHBI, TAK WTO HOCTO
srHas B opmydie (@) JI0IHA sanMeHuThes 17-Th1o B Cilydac npuMeHeHs TaROM MIEHKI.
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I'mara Ieprasa

B kauectBe usmepurensHoro npuGopa st POTOHEraTHBOB Hamu GBI He-
UOJIB30BAH (DOTOIEKTPHUECKUT MHKpooToMeTp koHcTpykuuu B. B. H HKO-
HODB a, NpUHUMIHANbHAS ONTHUECKAs cxeMa KOTOpOro paercss Ha yeprexe 2.

Ykazaunmriy MHKDO(OTOMETD HYIKHO CUHTATH HECKOILKO YCOBEPILEHCTB)-
JAHHBIM 110 CDABHEHMIO ¢ MepBbIMH SKIEMIIAPAMH, BBITYNIEHHMMH B COBeT -

ckoM Corose 3a nocnenuue ronwt. Ilogpo6roe onucanue storo MHKPOGOTO-
MeTpa naercst B cratbe B. B, H u

onosa [39], a reopus MHKpogoromer-
Pa—-8 paGore A. B. Mapxona 136]. :

Yeprem 2 bobsho

Ha muxpodoromerpe umeercs asromar
T0r0, ¢ ONHOrO H TOTO JKE OKYy.
s4HOMeTpa, a

hueckas  dokycuposka. Kpome
Jsipa 05 NPOM3BOASTCS OTCYETH IMiKayk rafb-
T4rKe NDUBOAHTCH 3Be3fia HA KpecT HuTell s H3MepeHHs,
POKyCHPOBKA MIACTHHKY TpOBepsieTcs Kak vyepes 05, Tak u yepes 0. Ipamo-
YTOJIbHbI® KOODJAMHATHI OTCUHTHIBAIOTCH sepes Og, naxomsiuuiics psiom ¢ OKYy-

JssipoM Oz, uTo BeceMa yuno6HO IpH H3Mepenusix. Bonbloe BHMMamie 6o

YAeJieHO HaMH HCCIeIOBAIIHIO MHKpO(bOTOP«IeTpa H HaGJIIOIlaTeJIbHOI‘O HHCTpV-
MEHTa, K H3JIONEHHUIO Yero MBI Hd NPHCTYNMHM,
A

T e O WA YO

§ 2. Owwubka dokycuposku NIACTHHKH B MHKpodoTOMeTpe

Tpu uamepenun Besnuunb 3
TOrpapUUecKHX MIACTHHKAX H3M
' BaHHBIE HA INIACTHHKE NMOTOKOM

Hsmepenns NIPOU3BOAATCS C
IIy4OK JTyuedl B BHAE KPYIJIOro 6,1
HaBOJMTCS TO HA 3Be3Ny,
OoJibllee WJIH MeHblee
CTAIMY IIJIACTHHKL.

Hamepenne ¢ona npoussonuTCs BEIHZH OT H
He0OXOAHMO B CBA3H ¢ TeM, YTO MBI He MOXK
Ha 1o Bcell miacTHHEKe. IHockomnsky dou "a
HBhIM 06pa30M, OT CBevYeHHs HOYHOro Heba

HO, 4TO COOTBETCTBYIOIHE BO3eHCTBHS He
HBIMH.

BE3JL ¢ ToMowbio MEKpodoToMeTpa, Ha do-
CPSIOTCH [IOTHOCTH HJIH NOYEPHEHHS, BRI3-
MYYHCTOH SHEpTHH 3Besj.

JMeAYIOMHM 06pasoM. Ha IIACTHHKY majiiaet
HKa. YKasaHHBIH 60K, BO BpeMS H3MepeHHus,
TO H4 (DOH MIACTHHKH, BCJIEICTBHE Yero NMpoHCXOAUT
TIOTJIOILEHHe YKA3AHHOrO MyuKa NOYEPHEHHBIMH Ya-

3MepsieMOH  3Be3fiel. 1o

H OT NMpOsIBJIeHHA (Byausb), To sic-
SIBJISIOTCS 0053aTeNIbHO 0HOPOA-

- .
v N

Cxema M3amepennst veratHsHOrO Mare

" thororpatuueckumu u (GoTOBH3yaNBHEIMU

1
lopsiok Habmo/[eHs | TMONYICIHA ABYX H306panienuil Hna ORHOH IIacTHHHE
Onucal HUMC.

el

pHaja B HalleM ciyyae ¢ ABYMs—
—H300paXKeHUIMHUY, TaKOBa: 3Be3na
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AnnapaTypa H MerojgHia 13.

(ph)—on—3sBeana (pv)-—(oH—3Be3na (ph)-—3Be3na (pv), Takum oGpasom,
npu H3MEpeHNH noJjiyuacm I10 2 orcueTta rajibpasomerpa, HIpH HapegeHuyu va
Kax/l0e H3o6parenue 3Be3Ibl U (OH. :

Uepes E Mbl 0603HAUHM [Pe3yJibTaT H3MepeHusi MIIACTHHKH C TOMOINLC
MHKPO(OTOMETPA, BbIPAKAIOULHI BCJAHUUHY ¢ororpatuueckoro spexra, na-
BAEMOTO 3Be3/I0H, T. €. OTCUET MHKPOOTOMETPa.

Bripaxeune juia E TakoBo:

) p BT (1.1)

rre n* 1 n’ or6poc rajibBAHOMETPA, COOTBETCTREHHO, IPYU HABEJGHUH HA 3BE3-~
ny 4 Ha ¢oil, a Ny—0TOPOC NPH TEMHOTE. Tlpu u3MepeHHsX MbI BCErja npu-
PABHUBAJH Tlp HYJIO NepeMellieHHeM HIKaJIbt raapsanoMerpal, 6narojaps vemy

ypasrerue (1.1) nepenuchiBaercst B CIEAYIONEM BUJE:
ES

n ;
E=— (1.2)
. n’
[Tockoanky n*<n’. n3 (1.2) crelyer, 4TO BeNUYAHA E moxer mMeHATbCH OT
0.00 no 1.00. Ha npaxruke Mbl yanie BCEro HOJIb3yeMest peanunHON E, 3akiio-
yaroigeiicsi 3 npeaenax
0.10< E «0.92,
Pesiko NPHXOJNTCS T0Ib30BAThCs BeJANYuHOA E B mpefesax:
00.6 < E <0.98, ;
Hyx)HO OTMeTHTb, UTO I yAoGersa pRIYMCACHHE U 00paboTKH, 3Haue-
Hue E nyunie yBeJMuHBATL B 1000 pas, 1. e. BMecto (1.2) mosipaoBaThCst op-

MYJIOH:
ES

E=100C 2 (1.3)
o/

XoTs CIHHALEL TPEThero 3HAKA B sHaveHnd E MOMKHO CUMTATH HAXORSAIH-
MUCS B IpeJiesiaX OUIMGKH UBMepenys, HCNOJb30Banne HX, TeM He MeHee, 0Co-
§eHHO HEOBXOHUMO IPH PaboTe HA HENPSIMONMHEHHON YaCTH XapaKTepHCTHYe-
CKOH KPHBOII, ¢ KOTOPOH B acTpO(pU3HKe UACTO NPUXOJUTCH HMETH SN0 NpH
u3yyenur cjabbix OOHEKTOB.

OfosnaunM ILUIONaAs GiuKa uepes S M COOTBETCTBYIOLIHI eH NUaMerp
a4 TUIOLIA/D H300DAKEHST 3BE3IE—S U ee nuamerp—d’, jpomyckas
YTO TI'HAHPOBKA 3BE3/bI OTJIHUHAS M, CIEA0BATENLHO, n300parkeHne 3Be3jibl
kpyraoe®. Toraa 3aBuCHMOCTH MEXIY SHeprueil JYYHCTOTO MOTOKA, MAAAI0-
Mero Ha (OTOSIEMCHT MUKPO(OTOMETPA, M 0TOPOCOM TalbBAHOMETDA, 0603-
HAYGHHBIM B HaleM ciydae uepes n¥, Bpipaykaercd CJEAYIOmHM obpasom:

‘ n* =[S, + (S =T, (1.4)

yepes D,

[
1 Ha mucpodoromerpe B, B, Hexomwosa Mbl yCTPOHIH nepeMellenHe mka-
' AbL JUIS TIPHBECHHS oTeIera Ha TeMIOTY K Hymo INHAJLL 410 Mpy UBMEpPCHMH IIpef-

crapsiger Goamnoe yRoGereo. B KCICTPYRIMH HOBBIX MHEDPO(QOTOMETDOB HEeOoOXO/HMO
YUUTBIBATE DTOT OULIT.
2 Coryualt HIUMMITTHYECHOTO H300PAMKEHHS 3BES/BI, BLISBIBAGMOrO HETOYHOH I/~

' poBEOlT, Oy[eT paccMOTpen HHMe.
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14 PimaBsa nepsasda

rae I,  Ko3((UIHEHT NPO3PAYHOCTH B eAHHHLE MIOMHALH 3Be3/HOT0 H306pa-
KeHUst, a Iy —TaKko#t e KOIPQHUKEHT NPO3PAUHOCTH 1151 POHA IUIACTHHKAY.
B ciiyuae or6poca Ha (ow, paBHOro n’, AHAJOTHUHO (1.4), umeem:

=y (S 1) (L5)

3amensist B ypaBHenun (1.2) 3nauenuss n* wun/ paseHcrBamu  (1.4) w
(1.5), moayuum:

g ST+ —S)I,
SI,
HAH

S /1
== (_2—1|41. 1.6
S ( L )+ (1.6)

Eenu momanu 6aMKa W 38e3abl 3aMeHHTD IHaMeTpaMH, NOJyduM:

N2 r\2
E= (‘?_) <]i_1)+ 1=1—(‘_1V)(1_-I”_). (1.7)
D Iy D If

Ilpu nsMepennsix yacro noJjyuaercsi, 4TO 3MYJbCHs (POTONIACTHHKY BHI-
XOJHUT U3 (DOKAIBHON MJIOCKOCTH, T. €. M3 TOH IJIOCKOCTH, B KOTODOH OT(OKY-
CHPOBaH OJIMK Ha 3MYJbCHIO. DTa MIOCKOCTb SIBJSAETCS HePIeHIUKYNAPHOH K
onTHuecKoR ocH. Ilpu Beixose smysbcun u3 oxyca, Auamerp D Giuka yse-
JIMUHBACTCS W TP 3TOM HA PASHYIO BEJMUMHY JUTsl PA3HBIX YacTel MIAcTHHKY,
BBHJY HaK/lIOHa nocieiHeil. Takum 06pa3om, Npu HapyueHAH (POKYCHPOBKH,
Ha (bOTO3/IeMEHT NafaeT JyuHcTast SHEPTUst, HAMEHEHHAs 10 CPaBHeHHIO ¢ TOj,
KOTOpasi najana pasbllie, YTO W BhI3bIBAeT OLIHOKY M3MepeHHsl.

' YkasaHuas onGka BEIDA3HTCS M3MeHeHHeM BeJHuHHbI [, KOTOpOe pac-
CMOTPHM B BH/e NPHPalleHus.

Ecnn navano xoopaunat nomecrum B (OKaNbHYIO MJIOCKOCTb M OCh abc-
HCC COBMECTHM C ONTHYECKOH OCbI0 0GbeKTHBA, TO NepeMelleHHe MIIACTHHKA
OTHOCHTENbHO (POKANLHON TMJIOCKOCTH GYHeT ONpedelsTbes BeJHUMHON A
Tak kak D mensiercs ¢ usmenennem X, to D MoxHO paccMaTpuBaTk KaK (QyHK-

uHio X, T. e.
D=[(X).
Ho usmenenue D mensier u Beswuuny E, mostomy MoxHO HamucaTb:
’ E=¢(D)=F(X) (1.8)

Corsracio (1.8), ypasuenne (1.7) moxuo anbdepennuposats mo D.
ITpexne vem nubdepennuposars, ypauetse (1.7) nepenuwem B TaKOM BHIE:

1\2
Ee1— Gi) , (1.9)
L. 1
={1--"21},
P ( If) | .

1 Ilpu u3JOMEHHH BOIPOCA 06 ONpeJle/IeHHH BTofi OWIMGKH BHAYANE MBI CJELyeM
Cupcy, Poccy u [Hmoiiumep |1 141, a nanee passusBaem ero,

rae

Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010019-9



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A636200010019-9

Anmapatypa M MeTOJHKA 15

Iuddhepenunpys ypabHeHHe (1.9), nonyuum: .
db /d" \?
dE=22 ,) p.
D \D

2
)pSaMeHHM APpyruM BhIpaKeHHeM, COOTBETCTBYIOIIIUM

!

Beipaxkenue (i
D

ypasHenuio (1.9). [onyuum:
dE=2%_)(1 — E). (1.10)

Tak Kak paccMarpusaercs IydoK ayuefi B BHJE KOHYca, TO oTHOUIeHHE
dD k A X JAOJIKHO PaBHATLCA NOCTOSIHHO!:

gD ==C=const.

AX )

TakuM 0o6pasoM, BEJMYAHA NOCTORHHOK C 3aBUCHT OT TeJECHOro ynia
fyuka Jiyuel, Najalollkix Ha MJIaCTHHKY. SIcHO mo3TOMY, uTO BestduHa G JOJLK-
A GbITb HEOAHHAKOBOH JUIs PasHBIX MHKPO(OTOMETPOB. B ypasuenun (1.10)
snavenne (D 3amennm cormacuo (1.11) u mast dE OKOHUATENLHO HOJMYYHM:

2
dE= __A_SP(I—E). (1.12)

(1.11)

Ecag MblL XOTMM Tenepb NepeBectd omubky dE B 3pesfHbie BeJHUYHHDNL,

Mbl JOJI2KHDI BOCMOJIb30BATHCS 3aBHCUMOCThHIO!
k dF =Am (1,13)
Beauuudy Kk Mpl JIeTKO HaxoAum IO XapaKTepPUCTHUECKOH KpPUBOH CTaH-
JAapTHBIX 3Be3 /1. H,JISI Haulero cayuasi Mbl BOCIIOJIL30BaJIUCH MHOIMMH XapakKre-

PUCTHUECKHMY KPHBBIMH H HALUIM JUTs k Beanunny, 6auskyio K 7. Takum 06-
Gka B 3BE3HbIX BEJHUMHAX B HalleM clydae OKOHUYATENILHO NpH-

pasoM, OLIH
MeT CHeIyIOIIKi BHJL:
2kCAX CAX -
m= 25 (1 B)=14 2= (1—E). (1.14)
D ( 5 ( , \

Jlist Hamero MUKpO(OTOMETpa MNOCTOSIHHAS C=0.06. J[as nuamerpa
6auka D Mbpl ©MeeMm JBa 3HaueHUs: IS onHolt puadparmbl 0.30 MM, a A
menplieii—~0.20 MM, Tlnenku, nonyuentbe Ha anabGeppallHOHHOH KaMmepe, Ha-
’ {[e BCETO M3MepPAIOTCSA ¢ NOMOUIBIO GoNbLIOH AnadparMsl, # MOTOMY IPHMEM

D=0.30 MmM.
[MpuBKMasi 3TH 3HAUEHHS NOCTOSIHHBIX H JonycKas OIHOKY (POKYCHPOBKU

AX=0.01 MM, noJyuHM OKOHUATEJHLHO!
Am=0.028 (1 —E)=0.03(1 —E) (1.15)

Cyast no dopmyae (1.15), omnbra Am AN APKUX 3BE3J, KOrld BENH-
quna E mana, T. e. e npesocxojut 0.01, Gyaer paBHATHCS 0™.03, a nas caa-

] 6uix 3Besj, forna [E GaH3Ka K elMHULE H NOCTHIACT 0.90, pasaa 0".003. Ecin
AOMYCTHTD, UTO OWIMOKa (POKYCHPOBKH IMOPsJIKA Ax =0.1 MM, uTO CIAYUAETCH
JIOBOJILHO 4AaCTO, OlMOKA yBeJHUHBAeTcst B JeCATb pas, T. €. LI spKHX W

: cnabbix 3Be3/ OlIH6Ka OyAer HaXOAUTHCH MEXAY BEJHIHHAMH 0.3 wu 0™.03. ®

' Jlast AipKHX 3Be3f, KaK BHAMM, OLIMOKA HaMHOTO NPEBBIMIACT owHbGKY u3Me-

penusi, Kotopast pasHa +0".08 (cMm. HEKe).
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16 'maBa mnepsmas

B Hawem ciyuae onpenenenns mokasaresess IBETa, KaK yKa3aHO BhIL®,
ABa H300paXKeHHs 3Be3J B KeJTHIX U CHHHX JAy4ax Haxousrcs OJH3KO Apyr
OT Apyra, BCJEACTBHE 4ero NaHHAsl OWMGKa ' (OHu6Ka (boKycupoBKH) nowTH
COBCEM HCKJIOUAETCH, TaK KaK OHA OAMHAKOBO GYNeT BJAHATH KK Ha OJTHO, TAK
H Ha Jipyroe Hso6paikeHHe 3Be3hl. :
Coscem mpyroe neno, xoraa M306pakeHHe HCCAENYEMOH 3BE3/bl B CHRUX
H MEITHIX JIy4ax NMOJY4aeTcst Ha PasHbIX MACTHHKAX, KOTOphIE B OTHEJNBHOCTH
H3MEpAIOTCS Ha MHKPOOTOMETPE U MOI'YT HMeTh pasHyo omu6Ky B dokycu-
POBKe.
B namem cayyae owmm6ka .pOKyCHDOBKM mnosBisieTca 6aaropapst Tomy,.
UTO BEJMYHHA 3BE3]l B CHHHMX M JKEJTHIX Jyyax pasiuuna, a Kak Mbl BHAE.IM!
BbIllE, 3TA OLIMOKA 3aBHCUT OT 3BE3[HOH BeJHUHHEL
Bruuenpusenennnie Benuunnn
. ‘HBIMH, TOCKOJIBKY,
YMEHbBIUIACT OIHOK
popmyne (1.14).
A.B.MapxoB B croei HHTepecHol paGote «Teopust MuKpodoTOMET-
Pa H TOYHOCTb H NPABUIBHOCTb NIpOMepa acrpogororpamMmm» [36] mokasau, uro
IpH HaJIMIHH BTOPOH muadparMpr y MHKpOgoTOMeTpa, omubKa (hOKyCHpPOBKH
ymenbiuaercs. OH BeIBes hOpMyJTy mJist Clyuast HAJHUHS BTOPO# AHadparmul
(M. dz Ha uepTexe 2), MMEIOINYI0 B HalluX OGO3HAYeHHSIX CeAYIOMHH BU:.

AE= Vﬁ%’ — (%’)2,

rae Ad' usmepenne macmTaba H306paKeHHsi 3Be3Jbl B IUIOCKOCTH BTOpO#H
AuadparMel, ay’ 1HaMeTp BTOPOIl auadparmel. INocie nonyuenns no (opmye
(1.15a) Benuumnnr AF, Jerko nosnyyaeTcss OMHGKA B 3BE3AHBIX BeJHUHHAX
1o saBucnmoctH (1.13). Pacuerst nokasmiBator, uto omm6ka (boxycHpOBKH npu
HeGJIaTONIPHATHEIX YCIOBHAX MOMKET BCe-TAKH poctuun 0.4 3B. BenHUHHLI

A B. Mapkos HCCJIEAyeT najiee BOMPOC O TOM—KaKasl OLUHGKA MO-
KET NOMTYYHTHCS HA CAMOM JieJie, IPH HALIEM CHOCOGe H3MepeHHs, KOrga nia-
CTHHKA TIPHKATA K KOHYCY CO CTOPOHDLI CTEKJA, U 110 ero pe3yabrary,—omub6-
Ka (QOKYCHPOBKH B MHJIUMeTpax AX penko npesbiniaer + 0.03, nus pasHbix

’ IUIACTHHOK (CM. Ta6u1. 26 B [36]). TTostomy, ouesunno, onmbka (boxycHpoBKH

B 3BESNHBIX BEJHYMHAX, HA CAMOM Jiefie, De3KO YMEHbIIAeTCs.

Takum o6pasoM, npunHMas Bo BHHMaHHe Bee BHIIIECKA3AHHOR, 4 TaKkKe:
HMEs B BHIY, YTO——KaK 3TO NOAYEPKHYTO Bl ——Mbl NOJIB30BaNUCh (HoTO-
VIEHKAMH C JBYMS, PSLOM PacnoJIOKeHHBIME H300PaKEeHHAMH 3Be3[ B pas-

HBIX JyqaX, omnGKa (OKYCHPOBKH, MO Beedl BEpOSITHOCTH, penKko Moxer no-
¢THYp 3 0.05 3Be3nHON BeNHUMHEL :

OKAa3bIBAIOTCA HECKOJIBKO IpeyBesHyeH-
HaJuque BTOPOH AmadparMbl Ha Hallem MHKPOGOTOMeTpe
H (OKYCHDOBKH, N0 CPaBHEHHIO C TeM, UTO NONyYaerTcs no:

(1.15a):

e

§ 3. O saBucumocTu dororpadrueckoii BeaHyHHEL m or E
B naunom maparpage mer 0Go6unm TIOJTy4eHHBIe (HOPMYJIBI NPEAbIAYLIE-
ro maparpada M ZajguM HeCcKOJBbKO HILTIOCTPHPYIOIMX TaBaHIL, o
CrenaeM HeCKONBKO 3aMeyaHuii OTHOCHTENbHO IVIOTHOCTH HGOOparKeHus,

ITnotHocTs H306paskenus spespr, KOTOpYI0 Mbl 0G03HauuM “depes D, mpn A
HSMEDEHHSAX Ha MHUKPO(OTOMEeTpax IPHHATO BHIPAKATH 32aBHCHMOCTBIO:
i _1p - :

.Ii= 10D = emod ., (1.16) A
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Annaparypa M METOHHKS 17

Ho mMbl GysieM NOJb30BATHCS CIEAYIONIMM BEIPAKEHHEM:

. ] .
W, (1.17)

L
KOTOpOoe yA00Hee NpH anre6paniecKnx npeo6pazoBaHuax. Mbl ONyCKaeM TaM-

1 .
Ke .. 1ITpI/I HAJJOOHOCTH Ke MOXKHO 110JIb30BATHCA MOAYJEM [eCATHUHbIX
maog

JOTapHPMOB:

b ::,‘i - == mod.
In . .

B dopmynax (1.16) u (1.17) lo—107T0K JYUHCTOH 3HEPrHM OT JIaMIbk
MHKPO(OTOMETPA, NAAAIOULHI Ha H3MEPSIEMYIO- [LIACTHHKY, a lo—TOTOK 3Hep-
THH TIOCNIE TIPOXOXJEHHS TIACTHHKM, BOCIIPUHAMAaeMblil (OTOIeMEeHTOM HIR
TePMO3JIEMEHTOM MHKpPO(oTOMETpa.

Ecan Mbl onpesesum [, 1 §; 0T6pOCAMHE TaNbBAHOMETPA, TO CMOKEM CO-
oTBeTcTBeHHO onpefeantn D. WMu papencrsa (1.17) moTok ayuncToii sHeprum,
najaoned na porossement, Gyjer paseu:

= e D

TAe, KAK YKA3BIBANOCH, D) gBnsieres MIOTHOCTBIO H306parKeHus.

Iepeiinem K joKasatreibery TOro, UTO BejiduHHa E aBasercs (yHKumed
OJHOH JiMiIb 3Be3aHOR neanunsbl m. Ilpu stom 6yiem cienoBarth Poccy
[105]. OBosHauum uacTHibl GPOMHCTOTO cepebpa, PasloXKeHHbIe JYIHCTHM [0~
TOKOM 3BESJIbI, UCPE3 X, YACTHILL, PA3JIOAeHNbe TyuaMi (oHa Heba, B TIpomee-
ce NPOABJNEHUST, Yepes y, TOTLA TWIOTHOCTL eIMHALLL IICHIaAH 3Be3AHOTO H3E-
OpaxccHust Oyier:

D=x(xty),
a aas doua:
D=y,
rae K-—@ororpaduyeckass nocToauuas, 3aBUCSIAA OT COPTA IIACTHHKH.
Taxum o6pasom, D B vpanuennn (1.17) sameHseTcs yKa3auHBIMH BeJu-
uMHAMH, W ypasHCnue (1.17), anst aBesnpl w0 1Is (DOHA, HepenuieTcs B cie-
JAVIOileM BHJIE:

T, = T,e Aty . *

S L (1.18)
O6osnaunm uepes S naoniais 6aHKa, HOAYIAeMOr0 Ha [IACTHHKE, 1 He-
pes S, —maomasb uaMepsieMux u3oGpamennii 3sesn. Toraa:

Si=Se(m), (1.19)
rae ¢(m) HekoTOpas (yHKNMs 3Be3NHON Besuuunbl. UTo6b NOJyunth Ayqn-
CTYIO SHEPTHIO, MPOIIEUNYIO Hepes MIOMAAh 3Be3AHOI0 U300paXKeHus, HyHKHO

npasyio vacrs nepsoro pasercrsa (1.18) ymuoxute va S | T. e.
3 1= 1,50 K o= ] S Ve &+ (1.20)

JIyuneryio sHepruio, npouieulyio uepes (o, OKPYKAIOWU 3Be31Y, MM

o6osnaqum uepes I ona Gyner papua:

.' F =181 — glm)]e k.
2. B, A6Gacr. acaepod. obe., Ne 13
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18 ,I'nasa mepsad

P, .

CxuagniBas I, u If, nonyuum: N e
Ti=1,Sp(m)e -+ ToS[1 —g(m)le 4. (1-21)

Ho oT6poc rajbBaHOMeTpa AJisi 3Be3lbl PaBeH:
. n:" ="L)'l~.n'
Torzia, MOZCTABIsS CIOfA 3HAUEHHE 1y, MONyUnM:
P n} =¥ Se W [p(m)e ¥ — p(m)+1}]. ' (1.22)
Auanoruuto, s nf Handiem: )
nf =91 {1.23)

Ho mnsi I/ Toxe MOMHO HamucaTh ypaBHeHde Buia (1.21); HyxHO JHLIB
npunsith, utro ¢(m)=0. Torxa Oyxem nMersb:

[ . 1{2 IOSe”ky-
B cuay pasercrBa (1.23), mosyunm: k
- nf =41,5e %Y. (1.24)

Ecuu BocmosibzoBathest (opmyaoi (1.2), nogayuum mfﬁ BennuuHBl E:
' ¥ Se W g(m)e W — g(m) + 1]
91, Se~ky

E (1.25)

H OKOHYAaTeJIbHO:
E=14g(m)[ek*-~1)=1— g(m){1—e~*) (1.26)

Kak Mbl BHAeNH BBIUe, X H o (M) sBisiorcs (PYRKUMAMY 3Be3JHOH Be-

* JiMuMHBI ¥, corjacHo ypassendio (1.26), sHauenue E sBasercs (yakuuet

OJIHOfi JIMLIL 3Be3JHOH BeJHYHHBI (IPH YCJIOBHH, YTO Ha MHKpOthoTOMETpE

¥aMepeHUs IPOU3BOASATCH BCErAa NPH OJHOM H TOM XKe GnuKe, T. €. IPH O/~
HOM U TOM ke S), 4TO B TpeGoBaoCh JI0Ka3aTh .

Papencteo (1.26) cIpaBejuIuBo Jiaxe B TOM Clyuyae, eciid (hOH MIacTuH-
KM 3aMEeTHO HepaBHOMEpHbIH, OAHAKO,—MPH YCJIOBHH H3MepeHHs QoHa B ie-
I0CPE/ICTBEHHOH OJIH30CTH OT M3MepsieMOi 3Be3/bl.

Kak Mbl yKasbiBaJy BbllIe, COIJIACHO 3aBUCHMOCTH (1.26), E asiserca
dyuxkupeii ©(m) H X, HO B CBOIO OYepelib, COrIaCHO PaBEHCTRY (1.18), ¢ (m)
sapucut oT S 1 S . CaeoBatenno, E Takxe JOMKHO sBasTbed Qynknued S
# S, T. e E IOMKHO 3aBHCETb KAK OT 3BE3/(HOM BeJMUKHb], BHIPaXKaAeMOH IJIO-
majgpio Sy TAK M OT Iuouiajy 6JxKa S, Najaoiero Ha MIacTHHKY. Beio 6561
JKeJATENbHO SMATMPHYECKH YCTAHOBHTL 3aBUCHMOCTD BesudHHbl E oT moma-
ni S nudparMbt mau Giuka. C 970l 1eMbI0 MBI H3MEDUJIH Ha HAUIEM MHKDO-
doToMeTpe H306paKeHNe ONHON M TOH e 3BE3JbI MPH UETBIPEX PA3HBIX AHA-
(parmax. Pesy/bTaThl M3MeperHs AaHbl B Tabmaure L

B siepoii mosoBHie TaGAHIBL faeTCs H3MePeHHe UCKYCCTBEHHDBIX «3Be3/» —
Karesiek, HAHECEHHBIX TYLIBIO Ha UMCTOH CTEKJISIHHOH IUTACTHHKE; W3 HMX Be
TyIIeBble TOYKH PAa3HON 4ePHOTHI TMPHHATHL 33 1BA nsobpaxenus (dr, ¢B).
B npasoii monoBrHe TaGIHIb AaeTCsi H3MepeHHe 3Be3/bl C AByMs usobpaxe-

1 QopmMyny ( 1.26) mouo npusectd K dopmyie (1.6), faHHo# B § 2. Hocrarouno

JUIA DTOTO B dopuyne (1.26) samenuts @(m), corsacHo (1.19), depes %i, ae—kz co-

'

rnacuo (1.18)...uepes ;*.
!
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Annapatypa H MeTOZHKaA , 19

HMAMH B (poTorpaduueckux 1 (GPOTOBU3YATBHEIX Jiyyax, CHATOH Ha IUIEHKe
«Haonauxpoms. '

Kaxk Buano u3 tabauup, seguunna F YMEHBUIAETCSH C YMeHbILeHHEeM AUa-
MeTpa OJIHKa, U yMEHbIIeHUe NPOHCXOAHT TeM GBICTpee, UeM GOJblie usobpa-
KeHHe 3Be3/ibl. Mbl BHAHM, 4TO ¢ yMeHblueHHeM AuaMeTpa auadparMbl Wi
OnuKa, yMeHblIaeTcsi U 3HaueHHe I m nokasaTesmb IBeTa 3Be3JbI, COOTBETCT-'
BeHHO. C/Ee0BATENbHO, MPU H3MEPEHHH 3BEe3LBl ¢ MeHbIIeH auadparmoi,

Tabnuna 1 gbéroa

) HMamepenne uckyccTBEHHOR 3Be3fbl Mamepenne spesunl

;f‘ ¥ bgeeagaphro gatabggmogob gadbmdgs . 336bgamagol gabmdgs

22 b & ] o

g Egpe Egs '( <8 Egr Egps R

:—f{g Daun . I | W9 S| Dum ) ] O | .58

S 2 (1=Epr )i(1—Ecpn) il (1~ Egr ) /(1 —Eps) )0

= e SSRNVoR me o
1 |1.00mm} 993(c07) | 893(107) | +0.940 993 fr.00um| 997(003) 991(009) § -+-0.92{ 995
2 lo.30 935(065) 1 878(122) j +063] 921 Jo.30 959(041) § 920(080) | +0.70] 996

"3 lo.20 838(162) | 728(272) } +-0.53] 822 Jo.20 | B8o(120) 818(182) | +o0.45f 88:
4 o0 3051695) — —_ 295 §o.10 572(428) - - 520

TIOKasaresib LBETA CHCTeMAaTHUCCKH YMeHbLIAETCH, eCJIM 3Be3fa KpacHas, a
eclii 3Be3fla Oeltasl, MOBUAMMOMY, GyaeT oGpaTHb shdekt. SICHO, UTO STOT
3(eKT MeHblIe, HIH BOBCe OTCYTCTBYET, KOrLa Mbl u3MepsieM ¢ ONHOH M Tol
e aHapparmolt KaKk HCCIeAYeMyIO 38e3/ly, TaK H 3Be3Jbl CTAHIaPTHOH HOJSP-
HOH HOCJICAOBATENBLHOCTH,

IlocmoTpuM, Kak GyayT COOTBETCTBOBAThL M3MEPEHHSM JAHHBIE, BEIUHC-
JIeHHble 110 YKa3aHHOH (opmyde. :

Hast atoro B dopmyny (1.26) srecem snaucHue ¢(m) us paBeHCTBA
(1.19). B Takom ciyyae monyuum:

S

E= S (e —1)41 nng E=1-— Z‘ (1— e}, (1.27)

e S u S; uMeror npexulie 0603HAYCHUSI.

Ilpu usmepceHuy OHOMN M TOH 2Ke 3BEe3HI ¢ PA3HBIMHU 6HKaMy, Mengercs
JHWb IIOIaAs S nocnennnx. B rakom cayuae semuunny (1-- e ™) Moo
PACCMATPHBATL KAK TIOCTOSIHHYIO, W BBeReM JUis Hee 06O3HAaueHMe p, KaK B
5.2, Torga nanwuiuem:

. Ix
p==1l~e™™ pgu p == (1 — ,._).
] i

Ho, He HyXHo 3a0biBarth, 9TO BEJHUHHA P AJNS 3Be3J PA3HBIX BHIUMBIX
BEJIHYHH W JUIST PASHBIX 9KCIO3HIMH PA3NHUHA, T. €. ABJAAETCH B 3TOM CMBICHE
niepeMeHHOR. Mpl paccmatpuBacM ee Kak IMOCTOSIHHYIO PH H3MePEHHH OLHOMN
1 TOW 2Ke 3Be3/lbl PU PasHbIX AuapparMax Ha MEKPO(OTOMETpE.

B Takom ciryuac ypasuenue (1.27) MBI MOXEM NepenmcarTh B BHAE:

Ea=1-— 55, P- (1.28)
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B ypaBHennu (1.28) BennuMHa p 3aBHCHT OT KOJHYECTBA Pa3JIOKEHHOFC:
B 9MYJIbCHH MeTaJJIHYecKoro cepebpa, T. €. OT BEJHUHHBI 3BE3NRBL. '

Benuuuua p, Kak BHAHO H3 IIPUBEJEHHOTO Bbillie BBIPAXKEHHA s Hee,
MOKET MEHSIThCS B Npejenax

OL_zple.

Ona paBHa HyJIIO, KOTJla HeT NOuepHeHHs W paBHA 11, KOrIa Bce YacT#:-
bl SMYJAbCHH [OJBEPIJIHCH NOYEPHEHHIO.

U3 ypasuenus (1.28) BHAHO TaKiKe, YTO KOrjJla. MEHAETCA MJIOWIAND 6nu-
Ka S, a IWIOLaAb 3Be3/bl S; MOCTOAHHA W CJIENOBATENBHO U S MOCTOAHHO, TO'

[IpX H3MEPEHHH OJIHOM M TOH e 3Be3/Ibl ¢ PAa3HbIMA S, BequudHa E ponixna
H3MEHSATHCSI; IPH STOM TIpU GOJIbLIAX S OHa J0MKHA ObiTh OJIHM3KA K eIHHHNE,
ecin S;p <€ S, a Korga 5=xSp, E cTpeMHTCS K HYNIO, 4TO MBI M BHIUM
B Tabuune I '

3navenusa E, Boiuuciennpe no ¢popmyde (1.28) mus p=+0.8, naores »
JIeBOfi IOJIOBHHE, B LIECTOM cToJ6ue Tabaunst . B mocneanem cronbue BTOpOk.
[OJIOBHHBI TAGJIHIb AAIOTCS 3HayeHHst I, Boruucaennsie aua p=-+0.60. Cpas-
HeHMe IIOKa3nBaeT, uyTo 3HaueHus [ M moxasareld 1BeTa, C YMEHbIUEHHEM D,
COBIAZAIOT OTJHYHO C BHIYMCJEHHhIMM 3HaveHusmHu E u mokasartenedt upera.
Hy:XHO OTMETHTD, YTO MOXKHO JOCHTHCS JIYUUIEro COBIAJEHHS H3MepeHHH Be-
JIMUMH ¢ BBIUMC/JIEHHBIMH, €CIH GoJiee TIHATEILHO NOAOHPATH 3HAUCHUS P .JJIs
HCTHHHON 3Be3bl. QUeBHHO, UTO Kax IO 3Be3jle paccMaTpPUBaeMOli Bejiuud-
Hbl GYJeT COOTBETCTBOBATH OJHO, HauboJee MOAXOAfliee p.
~ EcJIH NOCTaBUTh BONPOC O TOM,—KAaKOH auadparmMoit Jyyiie H3MEpATL
JlaHHYIO TPYIINY 3Besjl, YTOOBI TIOJYYHTb HAHOOJBUIYIO TOYHOCTD, TO ClELyer
OTBETHTD, UTO YeM MeHblie pasMep GIHKa, TeM OOJiblie TOUHOCTh, TAK KAK NpHi:
MEeHBIINX AHaparMax yBeluuuBaeTcs HaKIoH XapaKTEePUCTHYECKOH KPHBOH 1
yMeHblaeTca pasbpoc Touek. JIJisi KOUKPETHOTO PElUeHUsT TOr0 BOTpoca Ml
cocrasuau tabauuy I1.

B Heit B nepBoM crosifue HAlOTCst JJHAMETPHL OT 0.8 mo 0.01 MM past Qo-
KAaJbHBIX HM300pasKeHHH 3Be3), a B CJIENYIOMKX cTON61aX-—COOTBETCTBYIO~
1I{{e JHaMeTpbl GJIHKA, KOTOPblE JOJLKHbE NOJNYUATHCS B (hOKaJNBHOU MJIOCKOCTH
MHEKpO(OTOMETPA, HA MJIACTHHKE, TIPU H3MEPEHHH. BriuuciieHde 3THX JHaMer-
POB MBI JlaeM JJisl JIBYX 3HaueHui MOCTOSHHON: p=11u p=09.

OueBHIHO, BeJMYHHA P paBHa l, ecin usaoOparkeHuhe 3Be3Jlbl HEMPO3pat-
HO, T. €. IPHHEMAETCS, YTO B BHIPAIKEHUU p=1—e~* x crpeMurcs K OecKo-
HeunocTH. ITOBUAMMOMY, 9TO NpeATIOJNONEHHe He coBCeM GJIH3KO K IeficTBH-
TeJbHOCTH, HO TeM He MeHee rpyCoil owubKy B HeM HeT. BripoueM, Beqnunaa,
NpUHATAS HAMH NOJKHa GhiTh Gosee 6JiM3Ka K HCTHHE, TIOCKOJIbKY, KaK BHIHO:
w3 TaGaunpl 11, WsMepeHHbIe M BBIYKCIEHHbE BeJHusHbl £ MOUTH COBIAAAIOT
ang p=0.9.

B cayuae p=I, ypaBHenue (1.28) mepenuuiercsi B BuJe:

Si_1_r
3
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Hns qnamerpa Gnuka Mot nosyunm:

" d

mau, xorga p=0.9,
D=0.95 — -,,EL:;. . (1.30)

CorylacHo ypasHeHHIO (1.30) st nawn Besmuuunl D B tabauue II, raoe
QTACNBHBIE CTO/ONE o6osnauennt DY pog ramnbix p u E. 3rnavenus E=0.5

# E==0.7 Mpl B3sLIH BBHAY TOTO, UTO OHH COOTBETCTBYIOT NPSIMOJHHEHHOH yacTH
XAPAKTEPUCTHYCCKON KPHBOH. ’

Ta6auna Il bébogmo

1 ;
d | Di | Di | D | Dy

0.80 1.13 1.46 1,08 1.39

0.70 0.99 3.28 0.94 1.2

o.60 0.85 1.1G 0.81 1.04

0.50 0.71 091 0.67 0.8y

0.40 0.57 0.73 o.'54 0.69

0.30 0.42 0.55 0.40 0.52

0.25 0.35 0.46 0.34 0.43

0.22 0.31 c.40 0.30 0.38

0.20 0.28 0.37 0.27 0,35

0.18 0.25 0.33 ©0.24 0.31

0.16 0.23 0.29 0.22 c.28

| 0.14 0.20 0.26 0.19 0.24
0.12 0.17 0.22 0.16 0.21

o.10 0.14 0.18 0.13 0.17

0.09 0.13 0.16 0.12 0.16

0.08 0.11 0.15 0.11 0.14

0.07 0.10 0.13 0.09 1.12

0.06 0.08 o.1 0.08 0.10

0.0§ 0.07 ( 0.09 0.07 0.09

0.04 0.06 0.07 0.05 0.07

0.03 0.04 .05 0.04 0.05

002 0.03 0.04 0.03 ‘! 0.03
0.01 0.014 0.02 0.013 0.02

r

bBuwio 66t ymectno gats B rabanue 11 3BE3/IHBIC BEJHYHHBI, COOTBETCTBYIO-

e BeJIMUMHAM d, HO MBI 3TOrO He JIeJIaeM, TIOCKOJIbKY DasHble HHCTPYMEHThI

' -RAW0T pa3Hble AHAMCTPLI JUTST OJHOHR H TOH Ke 3Be3Jibl, & KPOMEe TOIO NAaHHHI
HHCTPYMEHT MOXKET JIaTh Da3Hble NHAMETPBI, JUIT 3Be3/ OJHON U TON YKe BeNH-
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22 ' PnaBa nepsas

UMHbI, €CJH CHHMKH JAeNaloTcsi ciierka BHeoKajbHO. IlosTomy, st naHHOM
rpYNNbL 3Be3J Jydule NoAGUpaTh Auapparmy, AJs H3MepeHy# Ha MHKpOGO-
tomeTpe, corjiacHo Tabaune II.

§ 4. Ownbdxa ruaupoBaHug

Oumubka rdAMpOBaHusl 6e3yCJOBHO AACT 3aMeTHYIO HETOUHOCTDb B Ompeae-
JIGHHY 3BE3/IHbIX BEJMUMH U NoKasartejed LBera. DTa omubKa JOBOJBHO 34-
MeTHO MOMKeT CKa3aTbCs B HalleM cJIydae, MOCKOJbKY B KayecTBe CTaHAApT-
HBIX 3Be3Jl MBI IIOJIb3yeMCsl MOJISPHOIO MOCHEJ0BATENbHOCTBIO, KOTOpAss CHH-
MaeTcsl, cOGCTBEHHO roBops, 6e3 rHAHPOBKH. v

Ecau npuMeM, Kak MepBoe NPHOJHXKeHHe, uTO TPH INIOXOH  TI'HHPOBKe
u306pakeHHe 3Be3/bl NPHHHUMAET JLIHNCOOOpasHyo (hopmy, TO omudxy B
3BE3/IHBIX BEJHUMHAX MOYKHO y4UTHLIBATH YpaBHeHHeM, nojoGHbM (1.14). Ho-
MyCTHM, YTO MOJSIPHBbIE CTAHAAPTH JAI0T KPYIiible H300pakKeHHsd, a Ha CHHM-
KaX HCCJEAYeMOi TUIOMIA/IKM 3Be3/bl BLITSHYTH B BUJIE JJIMICA WI¥ HA0GOpOT
(kora M306parkeHHst BHITSHYTHI B BHJE 3JJMINCa Ha OOeHx IUIOLIAfKaX, HO
B PA3HON CTENEHH, TO ydeT OWHGKH YCJIOKHAETCs). BBIUMCIHM B TaKOM €Iy~
yae OLIMOKY IMIUPOBKH B 3BE3[HbIX BENUUHHAX JJIS ABYX PaBHBIX MO BEJHYH-
He 3Be3j, OAPA3yMeBasi, YTO H3MepeHHe TPOBOAMTCH OOBIUHBIM TyTEM.

Hanwiem ypashenue (1.6) juisi 38e3bl ¢ OObIUHBIM H306paXKeHHeM:

>

(E—l):-ﬁ-p. (1.31)
5

JubdepeHunpys 370 ypaBHeHHE H CHUATAS S’ nepeMeHHLIM B CBSI3H C ILIO-
XOH THAHPOBKOH, IOJYUHM:

3amensn dS' uepes S"'—9S', rae S maowans n306parkenns spe3nH, 06pa-
80BAHHAT NpPY IIOXOH THAMPOBKE, TEPENAUIEM:

gE= S g (1.32)

!

Jlanee, npuHAMas BO BHHManue pasenctso (1.13), mis OMIHGKYW THANPOE -
KU B 3Be3JHLIX BejHuuHaX, OyleM MMETh!

Am=k(S_S———<1)(E~——]). ’ (1.33)

OueBuzHoO, Miomanas S* paBHa wab, Tie a u b —6oJabinasg W Majasy
[oJyoCH 3anunca, a S=gxr’, TJie MOXHO CUHTATh, HTO PAAHYC Kpyra T pa-
BeH MAaJIoff TOJIYOCH 3JUIMIICA, YTO M MOJYYaercsl Ha CHUMKax Ha caMOM NeJie.
Torpa MoxeMm HalHcaTb: ' _
S=m=b?. : L
B rakoMm ciydae ypaBHeHHe (1.33) nepemuiercs B BUe: : '

Am=k(—§—l)(E——1)=k(1_/A1__—gf_~—1)-‘(Ef—F’¥ »rii§'~5é> .

L 1—e
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Ampmapatypa U MeTORHEA . 23

) q . ) . .
Tax kKaxk oTHOMmeHHe b Bcerja Gonpiue CABHULLL ¥ -OHO TeM GOJH)IHG, geyt

Gonblle BBITSIHYT 3JUIHIC, TO, COOTBETCTBEHHO, npu Ooablied  BHITSIHYTOCTH
nautca, Gonpiie u omKGKa Am. Ecad npumeM, 4To OTHOLIEHHC ~: =="1.20
WM KCUEHTPHCUTeT adinnca ¢=0.55, To s SIPKKX 3BE3J, A5 Kmopblx KaK
yKa3aHo Boiwre, E 6ausko x 0.10, s OlHOKKM  3Be3AHBIX BEJIHIHH nonyqﬂw
' : Am=-—1.26. :
Jast cnaGoix 3sesf, aas koropbix E MoKeM npuHSTh papHbiM 0.92, s

Am=—0.11.
3aBucuMocTs Am or LI npeacrasaeHa B tabinue 1. o
Kax Brjno, sra-olunfka HaMHOro GoJible ISt SIPKAX 3BE3JI, ueM s caa-
6bix, a B 00UleM HAMHOTO NPEBOCXOJMT Jpyrie BUAB OWHMG0K. MoOxKHO crat
3aTh, YTO 9TH OWHMOKHM JOBONLHO NPEYBENHUEHD], TOCKONBKY Mbl B3SIIHM SJJIHIIC
CJIMUIKOM BBHITSIHYTBIM; TMIACTHHKY, ecili Ha Hell - = 0.55, e cieayer I/ISMGpH’I‘b
Onnaxo, 9T0T CIyuail paccMaTpHBAETCS KaK IpUMep.

Tabauna I gbéomo

E Am B Am
0.10 —1.26 0.6n --0.56 .
0.20 —1.12 0.70 —0.42 '
0.30 —0.98 o 8o 020
0.40 —0.84 0.90 -—0.14 ¥
0.50 -—0.70 0.92 —0.11 -

i

| 4

Hyxno 00paTUTL BHHMAHHE 14 BeJHYRIY --Bﬁ % NOCMOTpPeThb, OCTAETCS

JIK 3Ta BEJIHUHHA TOCTOSIHHOM JUIA 3Be3/] BCeX BeJWUMH Ha (OTOMIACTHEKE, HO-
JYUEHHOH NPH MIIOXOH THIMPOBKe vIH MeHseTcsl ¢ BeluuuHamMu 3pesf. Kax

a
nokassisaer PACCMOTPEHHUE ACTPOHET A THBOB, BEJHUUHA B MECHACTCHA OT HPKHX

3Be3)| K CHa0biM 3Be3/{aM B HANpaBACHHH YMEHbIIEHHsI K CJHAOBIM, [PHOIH:

KAsCh K €AMHALE, T. €. BHITAHYTOCTb W300DaXKEHUS H3-3a MJIOXOH THAWPOBKH

CHJILHO 3aMETHA Ha SIPKHX 3Be3Aax, HA C1abblX XKe 3Be3JaX OHa TOYTH COBCEM
He3aMeTHA, T. €. MOXKHO CUHTATD, UTO HMEEM J1eJI0 C YMCTO HHCTPYMEHTAbHBIM:
sthpextom. OHAKO, OKABBIBACTCSA, UTO CYULECTBYET 4HCTO (hOTOTpahHuecKit

apdexT OWMOKH THAMPOBKY, KOTOPLIH AEHCTBYET B 3ITOM Ke HanpaBJeHHH

R YCHJIHBAET UHCTPYMeHTANLHLINA 3(eKkT. B cBA3M ¢ 3THM pacCMOTPHM H3Me-

| Henue nokaszarens IBapumiunbpa pgst ojHOR W TOH Ke NMIACTHHKH B OﬁJId-r
CTSIX TepelepXKH W HEROJAEPIKKH. :
O6buH0, TIOKA3aTeND Hlnapummn)ud NPUHATBIE AJisT JAHHOH NaCTHHKH;

’ OTHOCHTCS K NPAMOJIMHEHHO HUacTH XapaXTepHCTHUYecKO#W KpuBoil.  Kax yeu-
JHM HiKe, ‘OMOKa (THIMPOBKH OKA3BIBAETCSI JIOBOJNBHO CUJIBHO CBA3aHHON €
noxkazatenem IBapumwrsna.
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24 ~I'nmasa mepsana .

Beuay toro, yto npu owuGKe rHAHPOBAHUA 3Be3/la Ha BpeMsi t BbIXOLUT
W3 CBOEro MepPBOHAYAJIBHOTO MECTONONONKEHHUA M HAUHWHAET 3KCMOHHPOBATHCH
#a JIPyroii 4acTH 3MYJIbCHH, 10 COCEJCTBY € OCHOBHbIM H300paxeHuem oGpa-
'3yeTcs ckpbiToe H3oOpaxkeHue d. ' o

Ipeanosaraercs, 4TO BBIXOJ 3Be3/lbl H3 fiePBOr0 MECTONGJOXEHHS IPOH-
CXOHHT H4 KODOTKOE BPEMSI H IKCIO3HUHs OTHOCHTCA K 00JacTH HeROAepXkeK
*KApAKTEPUCTHUCCKOH KpUBOH. _

YeoBHa rHAMPOBaHHSA MOTYT ObiTh pasnuunsl. 1) Bbeixon 3Be3gbl mpons-
KOJAUT OUEHL YACTO M Ha JOBOJBHO IJIHHHBIA NPOMEXKYTOK BpeMeHH. B sToMm
cliyyae Mbl TIOJIYYaeM NPOCTO PACTSKEHUe 3Be3/l, u OoT 00paboTKH TaKoro He-

WaTUBa clleflyeT OTKasaTbest. 2) BhiXoa 3Be3/s! IpH HADYIIEHHH THIHPOBAHHUS
IMPOUCXO/IUT HA OUEHb KODOTKOE BPeMsl H He TaK yx 4acTo. B TakoMm ciydae
PACTAHYTOCTh 3Be3J(bl OUeHb He3HAUHTeJNbHA H NPH 3TOM, AJs APKHX 3Be3f
OHa GoJblue, yeM A8 cnabuix (pororpaduueckuit 3pPeKT rUAUPOBKHU).

-CkphiThiil poTorpaduyeckuil sdexr (MJIOTHOCTL) B clyuae 3aKOHa o0paT-
HOCTH, MOYKHO PACCMOTpPETh KaK (YHKUHI |, T. €. MOXKHO HaIHCATh!

d =a(lt). _
B cayuae dopmyasr Bapuiinibia ckpeitoe H300paXKeHHe MOXHO BbIpa-
BUTH KaK :
d=e(It"),

Tie p nokaszatesn Lsapuumnbia.
B ciayuae dopmyns Kpona:—

d=<p(1c10-1V(lg_{o)2 —1 )

€€ 2 HeKOTOpast NOCTOSIHHASL AJIs JAHHOIO COPTA IIACTHHOK, a ly—onTuMalib-
®asi UHTEHCHBHOCTb. 110/ ONTHMAJISHON MHTEHCHBHOCTHIO NMOHMMAIOT TaKy'o
HHTEHCHBHOCTD, IPH KOTOPOH KOJIMYECTBO cBeTa It. HeoOxonumoe i 06paso-
pauusi ororpaduueckoro 3gQexra Ha IIACTHHKE, MUHUMAJBHO. . :

HasectHo, uto (popmyna Kpona ssisiercs Gojlee oOluiedf, uemM 3aKOH 0G--
paroctd umiu opmy.a IlBapuumnisaa, nockonbky s popmysst Kpora mo-
Jayqaiorcs ofe npeiblaylide GOpMyJibl KAK YaCTHble Clyda, T. e. B Clydae
Koraa 1-1, MBI IOJIyyaeM 3aKOH OGPAaTHOCTH, @ B ciyuyae, Koraa [ HamHOro
Gonpire 1,—¢opmyny IIBapumuibia.

Takum oBGpasom, (popmyna KpoHa yuurbiBaeT H3MEHEHHMs] TIOKa3aTe/ls
Hlsapuinuibaa no XapakTepHCTHUCCKOH KPHBOH B Pa3HbIX YACTAX ee, AMEHHO
B gacTh mn, na. ¥ ab (ueprex 3). o
' 3 BbllileCKa3aHHOTO cJejyeT 4To nokasareso IlBapummapaa pis omHol
% TOW ke TJIACTHHKY MEHfAeTCs B JOBOJIbHO WIMPOKHX mpefgenax. [Tosromy,
“C'TOYKM 3PeHHS yueTa OlMGKH rUAMPOBAHHS, IPEACTABJIACT ONpPeIeAeHHbIH HH-
Tepec NPHHATH BO BHHMaHHE YKa3aHHOe H3MEeHEeHHE p, CBSI3aHHOe C Da3HBIMMW
SPKOCTSIMH 3Be3jl.

" Omubxy rUFHPOBKH, JJIS SIPKHX M c1albix 3Be3l], KaK YBHAMM Jalbile,
elle GoJjlee YBeJHYATCS, €CIH PACCMATPHBATL MPEPHIBUCTYI) H HENPEphIBHYIO
3KCMIO3HUMH M MPHHHMATL BO BHHMaHHEe 3HAYEHHs P JJIS SIPKHX M CHalbIx
3Bes]. ’ ’ '

B ‘cnyuae HapyuieHusi THAMPOBKH MBI UMeeM He HEMPEPBIBHYIO 3KCHO3A-
Mo, a mpepriBUCTYI0. Ham HYXKHO paccMOTpers, 49T0 JACT Ham Qopmyna .

e
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AnmaparTypa ¥ MeDTOKUEKEA 25

IHBapL[HI[/IJIbLLa, KOorjia Mbl . MMeeM IicpeMexxxaiouleecs OCBeHleHHe.»Hp}fIMeHﬂH
321(0H~O6paTHOCTH,~Mva MO3KeM HallkcaTb cjefyollee PaBeHCTBO!

Iyt F =10t F ty+ oo Ha) =It=d, (1.35)
tie ty, t, OTIe/bHbIe 9KCHO3HIHMH, a t=) tn. ‘

pt

Es‘.‘J
Yepremwm 3 bobobo

Scho, uro B cayuae (opmydnr llIBapriumibia, BMECTO paBeHCTBa 00eHX
ctopon B popmyse (1.35), OyneM umeTh HepaBEHCTBO.

EcTecTBeHHO MNPEIIOJIOXKUTb, YTo obmui (ororpaduueckuit 3Qhexr Bhl-
PA3UTCA B BHJAE CYMMBI M TIOCMOTPHM, KaK MOXHO Ha OCHOBAHHM 9TOTO 0GBH-
CHHTL HaGJIonaeMplil (akr, BEIPAKAIOIIUECA B TOM, 4TO:

-1t + 0L =100t +t8)==1t? (1.36)
Ecuu obo3vaunM: ' ' ‘
I+t +...... +-th) =d p>1
(2t 4+t =d p=1
T2 42 s tE ) =4 p'<1
n =0D; =D "=D",

TO OKA3BIBAETCS, UTO JOJIKHL HMeTh MeCTO CleAYiolihe HepaBeHcTna:
D>d; D'=d": D'<d"; d>d"; D>d"
W JipyrHe, BhiTeKaouye u3 (Gopmyin UlBapmunieaa. .
. 1

Ha camom jele, UpH YCHAOBUH t= E ti,
) 1

Mbi  HMeeM: ’
tr >StP 404 -}t . e. D>d
=t 4t r. e. D'=d' (3akon o6parmoctu)
! <t +t7" T. e. D'<d"

Taxxe O4eBHIHO, UTO NOCKOJBKY .
-ty <Pt L -8,

f TO
d"<d.
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26 I'masa nepsasa

Orcropa 3akmouaem, cortacio d>d”, 4TO B AEHCTBHTENBHOCTH NpH ne~;
peMexalolnXCs SKCIO3UIUAX B 06J1aCTH HelONepXKH, rae p'<l, u mepe-
JepXKKH, Tie  p>1, COOTBETCTBEHHO, CKPHITOE H300paxKeHHe JiA ClabbIxX
3Be3/ GyaeT MeHblue, yeM 1Jst sipkux!, ITostomy, ecau oGosHauum Kosdduuu-
eHTOM k omuOKy JUIst IpKHX 3Be3J, k' —/ist cnaGhix, re COTJIaCHO cKa3aH-

a
HoMy, k>k', npuaetcs oTHOIIEHHe 3 IS SIpKUX U caabbiX 3Be3J, COOTBET-

CTBEHHO, YMHOXKHTb HAa 9TH KO3(D(MHUUEHTH®, 4TO U YBEJUYHT PA3JIHUKE OLIU--
GOK /151 APKHX U clabblX 3Be3[l, BHI3BAHHBIX THAMPOBaHHeM. B Takom ciyuae,

ecnu npuHaTh k=1, a k'=0.85, To GyZeM HMeThb B Cliyuae SPKHX 3Be3jl
a a ,

T)-kz 1.2, a aan czraéux—wb. k'=1.02. Cyas no ToOMy, UTO MBI 3aMeudeM NpH:
paccMOTPeHHH MJAACTHHOK, TAKOE COOTHOLIEHHe OTBeyaeT AeHCTBHTEJILHOCTH.

a

X k' B ypaBuenue (1.34),

a
SlcHo, YTO, ec/ii BCTABHM 3TH 3HAYeHHS T k n

olu6Ka TMAUPOBAHHS I APKHX 3Be3Jl OyIeT paBHa Am= —1.26, aya cnabpix
Am=—0.011. CyiegoBarejipHO, 115 cJaObiX 3Be3[, OLIMOKA TMAUPOBKU NOJMyYa-
eTCsT HA NMOPSIIOK MeHblIe, yeM oHa jnaercss B Tabauue 11l no dopmyne (1.34),
YTO U MOATBepIKAAeT Hallle NpelnoJoxeHue, cAelaHHOe BhlUle, H (hoTorpadu-
YeCKHl 3(p(eKT rHIHpOBaHHSI—HAJHUIO.

§ 5. OmubKa, BHI3bIBAEMAN U3MEHEHHEeM HaKaJda JaMnbl MHKpodoToMeTpa.

Hpu U3MEDEHHAX aCTPOHEraTHBOB HeoGXOUMO CTPOro cOBGMIIONATh CTAH-
AapTHbUA PexKUM TOPeHHs] MHTAIOWEH JaMIIbl MUKpOpOTOMeTpa. YkasaHHBI
PEeXHM Ipekae BCEero HMeeT B BHAY BBIACPIKKY IIOCTOSHHOTO HaINpSUKEHHS.
10 Heo6XOAWMO B CBSI3H C TeM, YTO [PH H3MEHeHHH Hakalla MeHseTcH pac-
npejejieHHe SHEPTUH B CHEKTPe JIAMIIBL, a BBHAY TOTO, UTO YYBCTBHTEJIbHOCTD.
(oTO3IeMEHTa He OJMHAKOBA HA BCEM yuYacTKe CIeKTpa, TO B CJaydae H3Me-
HeHHsl HaKaJja JaMnbl TPHAeTCA paboTaTh NPHU PA3HbIX CIEKTPAJBHBIX HYB-

CTBUTEJILHOCTSAX q)omaneMeHTa Her coMueHus, 4TO He YYHTHIBasg IOCHeJHEe,
MOJHO yBE/IHYUTE cIyyaiHble OMINOKH. Ho:-)Tomy, MBI YCTAHOBUJIH OlIpeJesieH-
HBIH CTAHIAPTHLIH PeXXHUM rOPeHHs NMUTAKIeH JaMIbl IPH H3MEPEHHSIX acTpo-
HeraTUBOB. Koria eMKOCTh aKKyMyJSTODOB HauWHAeT Maxarh, CHAavala Bbl-
BOJHM PeOCTaT JIaMIIbl, HO €CJIH 3TO He NMOMOTAeT, TO 3aMeHsIeM PaspsizKeHHBIe
aKKYMYJIATOPB CBeXXKMMH. Korfia akkyMyJiaTOpBl «CaAsiTCA», 3TO XOPOIUO 3a--
MeTHO Ha oT6pocax rajbBaHOMETpa, NIPH U3MEPEHHSIX KOHTPOJIbHBIX 3Be3[L.

Mbl npoBepsiid HOCTOSTHCTBO Hakajla He TOJIBKO 10 BOJNBTMETPY, HO H-
CJIefist 33 TIOCTOSTHCTBOM OTGpOCa rajibBaHOMeTpa IIPH HaBeJIeHHH Ha KOHTPOJIb-
Hble yuacTky (oHa. D10 obecledyHBano HaM GOJbIIYI0 TOYHOCTD.

1 Orcrofa /!G(OH{HO IPHTTH ellle K 3aK/OYEHHI0 O TOM, YTO ecliv’ HajoGHO yBenu-
YHTH KOHTPACT MEHly APHUMH H cabblMH OG'bEKTaMH JaHAuadTa, cjleAyer BecTH (o- A
‘rorpathupoBagie MpH MepeMerHAroIHXCA JKCIOSHIHAX HIH YJUIHMHATbL SHKCHOZUIHIO, i
nua@parmnﬁ O6bEKTHB. B CBA3H C STHM OTMETHM KaK elaTelbHOe YCTPOHUCTBO HA !
thoroannapakax TpHcToco6IeHus, ofecrednsaollero (ororpaduposanie ¢ IPePbIBH- ,

CTBIMH DKCIO3UIUAMH. 1

2 Dru koshdUIUMEHTBI MOWKHO ONpefesIMTh U3MEPEeHHeM APKHUX W cnabbix 3Be3]] Ha
IIaCTHHEAX.

T Ty 3 e
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Anmaparypa B MeTPOJHEA 2F

© < B pomosiHeHHe K CKA3aHHOMY, Mbl IPOH3BEJH CJeAylollee HCCle/OBaHHE.
Bblia B3siTa pocTas CTEKISIHHAS TUIACTHHKA, Ha KOTOPOH ObLIM HAHEeCEHB
TYIIbIO UCKYCCTBEHHbIE TOUKH. BpiGpaB jBe TOUKY PA3HBIX BEJHYHH, MBI H3Me-
pANM MX TpPH PasHbIX HAKalax JiaMIbl, BCJIEACTBHE Yero IHOJIyYald pasHble:
OT6POCH M COOTBETCTBEHHO BBIUMC/SIM BenvunHbl E. VsMenenue Beanunnst E.
JaeTcst B BHIe KPHBOI Ha uepTexe 4.

£

60
Ho e S D
29

Q (1 1 'y Iy Iy i A A [ L )

Yeprene 4 bababo

Hanpsoxkenve Hakajia yBEJIHYMBAJIOCH IOCTENEHHO B CJEAyOUlEl Moc/e-
nosatesibHocTH 5.0; 5.5; 6.0; 6.5; 7.0; 7.5; 8.0; 8.5; 9.0; 9.5 BONBT.

Kak BuaHo u3 yeprexka 4, ¢ yBeJHYeHHEM HanpsiKeHHd YBeJHUHBAETIH
n BearurHa E (XOTS9TO yBeJIHUeHHE U HE OueHb Pesko Bhipaxeno). SlcHo, uro
JAHHOE H3MeHeHHe NOBJIeUeT 3a co6Ol yBeJHUeHHe CIyYalHbIX OMHGOK Olpe-
neJieHus Iokasaresell usera. .

AHaJIOrHuHBle U3MEPEHHS Mbl IIpoBeid Ha (OTOMIEHKAX, u3Mepss. $poTo-
rpaguyeckoe n (GOTOBU3yaNbHOE U300paKeHHe ONHON | TOH XKe 3Be3ibl. [lo-
f[ycKas, UTO YacCTUIl SMYJBCHH CIIOCOGHBI paccenBaTh uabmpate/bHO, Gaaro-
Aaps MajbiM PasMepaM JacTHIl MeTaJJInueckoro cepedpa Hid OKPalMBAHHD
HX, MBI BIpaBe OXHAATh Gojiee 3aMETHYIO 3aBUCHMOCTh (Hakals, E) B ciyuae:
AEHCTBHTENbHBIX 3Be3JHBIX H300paXkeHuil, yeM NPH H3MEPeHHH HCKYCCTBEHHBIX
3Be3l. 3aBHCHMOCTD MJIsi CTydasi JefCTBHTEJbHBIX 3BE3JHBIX H300parKeHIH’
npencTaBieda B BUe ueprexa 5.

ms
oGP
008 W \‘\./\
.00}
PR S T R VY S O S Y
50 60 10 | 80 30 Bosbrmm

Yeprem 5 botsbo

Kak BH/HO U3 ITOTO uepTexka, TPYLHO 3aMeTHTh ONpeleJeHHbIH XOX MOo-
‘Ka3aTeJs 1BeTa, HO, OUEBHJHO, YTO B Cjayuyae ¥3MepeHU# NpHU PasHOM Hakaie
GYLYT YBENHUHBATHCS Clydalifble OUIHOKW. : ;
DTor Bonpoc OBl HCCAENOBAH TaKXKe U ¢ APYrofi croponsl. Mel usmepli-
au Qororpaduueckde W (POTOBH3yaJbHble H300paXKeHUs! 3BE3/bl HA OXHOM M
' TOM 3Ke HeraTuse, IPHYeM CBeT, HAYIIHH OT JaMIbl, NPOMYCKAJICT Ueped pis-
uble CBeTOMUILTPHL. B KauecTBe H3MepsieMBIX (DOTOHEraTHBOB OBUIM B3ATHI:-
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8 'masa mnepsBad

1) nmamxpomaTHueckas IJIACTHHKA, NoJyueHHass Ha 20-cM Kamepe 40-cm

pedpaxropa,
- 2) u3onaHxpoMaTHyeckas IVIeHKa, nonyqelm;m Ha aHaGeppauHoHHON

KaMmepe, 4 Takxe

3) CTEKJIO, C HAHECEHHBIMH Ha HEM TYLIBIO HCKYCCTBEHHBIMH 3Bes/aMH.

Mel yeTaHaBiuBany nepes NUTAoOULeH JaMIOH MOCHEJ0BATEIBHO PARIHY -
‘Hble (PMJIETPBI M IPOH3BOJUIH U3MEPEHHS], B Pe3yJbTaTe KOTOPhIX HaM# Obida
cocTapaena tabauna V. Kak BuiHO N3 Hee, BeqMuMHa E NpH HCHONB308aHHH
MOHOXDOMATHYECKOr0 CBETa MEHSeTCH He3HAYHTENbHO,

Tabauna IVabhoze

E E E E E E | E E - ITpumeuanne

3x12

E
{ Tom

0b 'lGG11 BC b 3% BG3 | CCL | CC2 | Py - Bgb0Bgbe
]
!

Aph } 885 | 880 | 867 | 975 | 872 | 835 | 872 | 870 | 840

| 30 | 520 | s05 | 505 | 520 | 521 | 513 | s10 | 480 plracTAOND man-
T 1.52 | .49 | 1.43 | 149 | 1.43 | 1.55 § 1.45 § L.49 f 1.28 p ]
Aph 872 | 876 | 870 | 874 1 880 | 875 | 876 | 879 | 86o n :
| 754 1 753 | 753 | 748 | 754 | 745 | 746 | vse | 7a0 | SSCR eckan
Nl | og1 | 093 |070 |o075 | 078 | 078 J 078 1076 067 |

Agn 845 840 | 842 | 848 | 850 | 845 | 835 843 | 838

oo 208 | 304 | 208 | 498 | 308 | 206 | 201 | 296 | 294
il ! 1.64 { 160 | 1.62 | 1.66 | 1.66 | 1.64 | 1.58 | 1.63 | 1.60
|

MckyccrBeHHbIe
$BE3bI

To e caMoe MOMKHO CKa3aTh OTHOCHTEIBHO MOKasaTeliell LBera, JaHHBIX
£ TabJHIe, 33 HCKIIOUEHHEM ciiydasi H3MepeHHust NpH ¢oTorpapHyeckoM Huis -
“rpe ®c-1, KOTOPHIH AJIs1 BeeX H3MEPEHHBIX MJIACTHHOK NaeT yMeHblUeHHbIe 3HA-
yennsi F u nokasatens npera. Menbumit pa3bpoc Kaxk Beanuussl E, Tak v no-
KasaTenas uBeral, JaeT MJIACTHHKA C MCKyCCTBEHHBIMH 3Be3JaMH, UTO W CJIeI0-
BAJO CMHULATD.

MOKHO OTMETHTD, 4TO HEKOTOpble 60JIbIIHE OTKJIOHeHHs BeanyuH I u ITLL
aas peatinix QuabTpoB B rabaune IV ckopee Bcero HyXKHO MPHIHCATHL HETOU-
HOCTH yCTaHOBJIEHUS (DHIBTPA Mepejl NHTAOUIeH JIaMIIOH, IOCKOJIBKY, IIPH CMe-
‘He (MALTPOB, MaNefIHil HAKJIOH MOXKeT CHJIbHO H3MEeHHTh 3HaUeHHe BeJIMuH-
HBl OTPAXKEHHUST OT MOBEPXHOCTH TMOCHEIHHX.

§ 6. OmubGKa, BBI3bIBAEMAs HETOUHLIM LIEHTPUPOBaHHeM JHadparm

Mbei uccneoBaliu TaxyKe OUIMOKY, BBISBIBAEMYIO HETOYHOCTBIO LEHTPH-
"‘POBKH Auadparm.

Hccaenosalye Ml TIPOBENH CNeAyIOMIHM o0pa3oM. beula B3ATa IJIeHKd ¢
JBYMsi M300parKeHMAMH; Ha HeH MBI IOAOGpasu 3Be3AY, MOAXOALLYIO AJAsA
nuapparmer [[=0.3 MM u u3Mepuid BHauaje, B OOBIYHBIX YCJIOBHSX, (oTo-

1 B paJabHeleM HOKa3aTe/lb L{BETa Mbl 6yfnem o6osHauath 4epes IIII, a mﬁh- E |
TOK 1Bera—uepes HIL
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Anmapartypa M MeTORHUKaA - 29

rpaguyeckoe H (POTOBH3YyaJbHOE ¥306paxKeHys 3Be3Jbl T. €. NPH  B3AHMHO-
ueHTpHpoBauHbix Anadparmax. Cresyiomee H3MEPEHHE Mbl npon3Benu M-
TOM e 3Be3/bl B YCAOBHSIX TICPEKPHIBAHHS NepBOH Aua(parMbl BTOPOU Jua-
¢parmoil Ha OJHY JECATYIO YacCTb WX pajuyca. Beanuuny or6poca Muaxkpodo-
TOMeTpa B NepPBOM cliyuae Mbi OCO3HAUAJIH Uepes Ey; or6poc mpy Tepekph-
THU CJIeAYIOUIHX JABYX AECATHIX COO3HAUUIH Hepe3 E, u Tak pajee, 10 E,.

Tabiuna V gbbogro
] |
E l E, : E, ‘i E, | Eo6  Ey | E,

! L

Aph 80 808 | 794 | 780 | 770 | 790 | 778 762
r 611 593 575 1560 552 | 622 618 586

I'lvaL 075 | 082 | 079 | 075 10.72 0.64 | 0.56 | 060

ko6

Peay/ibTathl H3MEpPEHis NPeACTaBIeHbl B taGruue V. IlepBag nojioBHH&
FabELbl COACPIKHT JAHIBIE H3MEPEHHE TSl TICPBOH aeadparmber—/LL;, BTOpASK

we——Juist Apyroi auadparmer Ly, Anamerp Kq'ropoii pasen 0.2 mm.

Uz 97oil Tabaunpl BUAHO, UTO 3Hauenus I cUCTeMaTHUYCCKH YMEHBINAIOT-
51, a y TILL CHOTEMATHUECKOTO XO/la e 3aMeTHO, 3aMeqaeTcs JIHIIb yBeanye-
uMe CJyUaRHbIX OlHHOOK, 4TO i MONKHO OBIIO OMUAATD. OwiubKy Takoro pona
ouelb OyayT Bavsth Ha TTLL B tom cnyuae, Koria (ororpaduueckne U GoTo-
BH3YAJBHBIC U300PaKEHNs H3MEPSIOTCA Ha Pa3HbIX INIACTHHKAX; TpH M3MEpe-
HUY TTOCICIHUX B OTHEALHOCTH, AnadparMpl NepeKpbIBAOTCS B pPasHOU CTere-
MM )T PABHBIX [HACTHHOK. ‘

§ 7. Ownbxa (POTOMETPUHECKOTO NOAA anafeppauuonnoil KaMephl

Mpl vceacIoBaly OIUGKY ToJsT aHaGeppaudonted KaMepel ¢ UeJblo
BBISICHHTD, HACKOJLKO MOYeT IOBJHSATL OHa Ha OnpejenseMble NoKasaTelH
HBETA. :

B cBs3H ¢ OTCYTCTBHEM Yy KaMepbl ceprueckoll H XpoMaTHUecKoi abep-
pauuii, a TAKKE ACTHIMATHIMA U KOMbI, Ka3a710Ch Obf, He CJIE/I0BAJIO OXKUAATh .
omnbxru noas. o, v naurefl kaMepsl 1oJie BUHbETHPYETCST HauuHds ¢ paccTo-
SHYA B ABA rpajyca jJyTH OT UeHTpa, W IOTePsl CBETAa, BBI3bIBAEMAs ITHM 5B-
AeHHEM, COOCTBEHHO roBops, obycnaBiusaet 3(BMeKT, KOTOPEH Mbl H MOMKEM
Ha3BaThL omubkof nosna. Moxker Obith, OblIO Obl BepHee TOBOPUTH B JAHHOM
enyuge off viere OTepH CcBeTa BCAENCTBHE BHHLETHPO-
BaHWS, HO BBHIY TOTO, 4TO OHIMOKA MOXKET €ilie BHI3BIBATHCS HApYLICHHEM -
HEHTPHPOBKH KACCETHOM YACTH M DSICM NPYTHX ABJCHHH, MbBl peluuJy Hashl-.
BATH ee, B 06meM, OUHOKON NoJs.

[Torepio cpera BCICICTBHE BHHLETHPOBAHHS MOXKHO BBIUHCIHTH M HE-
HOCPeICTBEHHO, 31AsT ONTHUYCCKHEe JaHHble WHCTPYMEHTA.

Jast uayuenvst sxe omnbkn nossa (GorTorpadrieckKuM NyTeM, Mol (hororpa-
upoBasn 3pe3/IHOe MoJe Ha GJHOM ¥ TOH Ke IeHKe, HO Ha pasHbIX paccro-
SHUSIX OT ONTHUCCKOTO HEHTPa---Uepes KamKuple 5.5 MM H 1oaydajsd UEHOYKH

.' R300parkeHuil 2 ONHUX W TeX e 3Be3/l. Llemouky 3mesn mosyvanuch KaK 0o
€KJIOHEHWIO, TAK H T10 TIPAMOMY BOCXOXKJIEHUIO. ITH HETATHBH NPHUBI3LIBAJKCE
L)
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"30 ''naBa mnepsas

‘K HOMsPHOH MOCE0BATENBHOCTH, @ TaK¥kKe KaiHOPOBaNHCh IPH OMOLIH TPYO-
“Hatoro ¢oTomerpa. Bce CHUMKH HPOSABJSAJIHNCH BMeECTE.

" TlpunuMas BO BHEMAaHHe ONTHYECKHE JaHHblE, Mbl PACCUHTHIBAJIH norepn
'¢BeTa B 3BE3[HBIX BEJHUMHAX JUIA CJIELYVIOMUX PACCTOSIHUfA OT LEHTpa Hera-
‘THBA, BHIPANEHHDIX B YTJIOBO# Mepe: '

' : a=2920'; 3°00'; 3930"; 4°00, .

Jlasi Am MOJNyYeHbI CAeAYIOlie 3HAYSHUS, COOTBETCTBYIOMIHE TIOCSHEM:

Am=0.01; 0.03; 0.05; 0.09.

Ipu BLIYKC/IEHHH 3HAYEHHWH Am Mbl CUMTAJH, YTO NPH BHHHETHPOBAHHH,
‘OT KPYIJIOro u306pakeHHsl ype3biBaeTCsl CeFMEHT M BeJIHUHHA TUIOWA 1 CerMeki-
Ta PACCUMTBIBAJIACH /LA BBILIENIPHUBE/IEHHBIX TOYeK. 3aTeM OGHIYHBIM NyTEM
BBIUHCJISIIACH NOTEPSi CBeTa B 3Be3[HBIX BesuuuHax. Kak BUIHO W3 3THX HaH-
HBIX, TIOTEPsl CBeTa IOCTHTraeT ONHOH AecATOH 3Be3JHON BEJHUHHB! JHIIL HA
CaMOM Kpalo HeraTHBa. EcJiM HMeTh B BHJY HAall criocol onpeze/eHns NoKasa-
TeJigii 1BeTa (CM. HHXKE), T/le J(Ba H300parKeHUsI C CHHUM H JKEJITBIM (HIbTPa-
MH HaXOJsiTCsi APYT OT JPYra Ha pacCTOSIHHH He GoJiee OJHOTO MHJLIUMEIpa,
“TO ICHO, 4TO, IPHHUMAs] BO BHHMAaHHUe BblLIeNPHBEleHHbIe TAHHBIE, MOXKHO CYH-
TaTh, 4TO AU epeHuHalbHASI Pa3HUIA B [IOTEpe CBeTa He JOJMKHA BJIHATh Ha
'Ha HalIH NI0Ka3aTeNd HBeETa.
Tlotepu cBera, onpezelieHHEIE (pOTOMETpI/IlIeCKHM IyTeM, IpeACTaBJIeHbi
HHXe. B Ta6JHIe VI JaHHBIe KOTOPOH HYXKHO CUHTaTh GoJsiee Ha/IeXHLIMY, YeM
‘BLILLETIPHBEACHHBIE PE3YJbTATHl BHIUUC/IEHH.

Tabauna VI gbéomo

pum |« Am, Amg
o 0%00’ 0,00 . 0.000
5 0.32 0,00 0.000
10 1.0§ 0.00 0.000
16 1.44 000 1 0.000
22 2.23 0.03 0.025
+.01 +.007

28 3.02 010 0.038
+ 03 +.008

Bo Bpemst uamepeHus noabupaiuch NPEUMYIIECTBEHHO TAKHE 3BE3MBI, KO-
“TOpble MOIVIH GbITb CBOGOAHO H3MepsieMbl B Juadparme MHKpohoTOMETpa H
6bIJIH PACIIONOMKEeHB! HeNOUKOH OT HeHTpa [0 Kpast HeraTusa.

B nepeom crosibue tabauus VI naercsd paccrosiHe p B MHJJIUMETpAX,
BO BTOPOM—% B YIJIOBOH Mepe, B TpeTbeM H UeTBEPTOM—IIOTEpH CBeTa Am, u

Amy, B 3Be3NHBIX BeJUYHHAX, TOJYUCHHbIEe 1) MO MONSPHOH MOCIEAOBATENn-
HOCTH W 2) HpH NOMOIIH TPyGuaToro (POToMeTpa, COOTBETCTBEHHO. DTH JHaH-
Hble OTPaHHMUMBAIOTCA NpefesioM 3° BBHAY TOTO, UTO IPH CHHMKAX ¢ (HABT-
paMH, KOTOPBIMH MNOJb3yeMcs npu onpelenenun 111, nmosesnoe mone yMmeHb-
mwaeress no =3 Kak BHAHO H3 3TOH TaGJHLbI, HUKAKOH IIOTepH CBeTa He |
Habmionaercst 1o o=-2"% uTO W MOATBepIKMAETCS BHIUHCACHUSIMH. KaK BULHO,
BBIYHCJICHHbIE 3HAUEHHST Am GoJbIle IPUONUKAIOTCST K Am,. yeM KAm, OpHako, .
MOXHO CUHTATh, YTO BCe 3TH BeJUYHMHLI MaJbl U ORHOTO TIOPSJKA, MO3TOMY k|
‘OHH He MOTYT NOBJIMSITh HA HAlllM MOKA3aTe/U LBeTa; K TOMY e OHH BO MHO-
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ro..pas MeHblle, 4eM OLIHOKa H3MepeHHst Ha MHKPOGOTOMETpe. H}:}KHO OTMe-
“THTB, YTO NPH (POTOMETPHPOBAHHY BHEraJaKTHYECKHX TYMAHHOCTEH MBI MOYTH
‘BCEria BBIAEPXKHBAJM Ipejen «=2" BBHAY MaJOCTH BeJHUMH Am, MBI He
JIPeACTaBJANd THX OIKMOOK B BHJE NMOKAa3aTeJbHOH (PYHKIHH OT PACCTOSHHS

{Am =cp").

§ 8. OnpeneneHne KPATHOCTH HCHOJb3OBAHHBIX CBETODUIALTPOB

~ Ilpexacrapiser unrepec onpeAe/ieHHe KPaTHOCTH HAIMX CBETOQHIBTPOB.
Kax u3BecTHO, KPaTHOCTL CReTO(HAbTPA yBenuuuBaer skcnosunu. OHa 3aBy-
CUT OT CHEKTPaJIbHOTO paclipefie/leHdsT 9HePIHH HCTOUHHKA, T. €. JJIs OLHOLO
M TOro XKe (HJIbTPa NONyyaeTcs pa3Hasg KPaTHOCTb B NMPHMEHEHHH K PasHBIM
HCTOUHHKAM cBera. To e caMoe MOXKHO CKa3aThb OTHOCHTeNBHO ynoTpeGise-
MOTO copTa (POTOIMYJIBCHH.

Kparnocts uenosbsopannbix Guasrpos BI's u I'T11 (mo Wotry) M on-
pefennin B KOMOMHaNuM ¢ TeHKaMK aMynbeuit  «Msonmamxpoms u «CUC»
(HUK®M).

Iycrs Ha csetoduibTp mafaer cBeToBOM NoToK Fo, cHeKTpanbHbii cocTap
koToporo onpejensiercst pynruueit Fyd). B takom ciydae 6ymem umers:

Fo= [ Eyh)do.
]

Ecau npoweninuii uepes cBeTOPUILTP JYYHCTHIH TOTOK 0B03HAUHM yepes
F, o ananoruyso npeapiaymemy 6ynem uMeTs:

@©

F= [ FO)da

] -

Slcno, yto  F<CF,;. NMOCKOMLKY B CBeTO(UAbTPE BCErAa MOIVIOUIAETCs TOT
WIH HHOH yuacToK crnektpa. CrekTpanbHblii cocrap L)) OymeT OTAHYeH OT
CUEKTPANLHOrO COCTaBa CBETa, NAjAloLIero Ha cBeToQHALTP. EcrecTBeHHO,
4To (poTorpaduueckas SMyJLCHS, HMEIONLAS CHEKTPAJLHYIO YYBCTBUTENLHOCTD
R(X).6ynmer mo pasmomy pearnpoBarp Ha F u Fo. Ecin Bennuuny pospeiictsun

CBETOBBIX notokoB F u Fy Ha doromatepuan (B Bume noyepHeHust) o6o3HA-
uuM yepes N, 1o

No= [ FQORM)dx
[¢]

[ee]

N= [ FORQ)d.

O
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32 Fnasa nepsad

O‘IEBHH,HO, KpaTHOCTDb CBeTO(bHJIprOB 6y11€T paBHaA OTHOLIEHHIO STHX ABYX%
BEJIHUHH. ’

[ EyORMA
O

e

© (1.37)
[ FQoR)dA

o]

Ilaisi onpene/ieHust 3HaueHHs [ A1 yKa3aHHBIX (UABTPOB H IUIEHOK Mhb
BOCHOJIb30BAIHCH TPYGUATEIM (HOTOMETPOM.

ITo moJIiydeHHBIM [HKAJKAM CTPOHJIMCh XapaKTePHCTHUECKHe KPHBLIE W MO
cucteme X]| ompepensyiach YyBCTBHTENBHOCTb, KOTOpas paBHa [24]: =
Ri=

H;
‘rie k—uexoTOphIH mocTosiHHBIA Kod(puuuent, H; —sxcnosunusa npu Touks
uHepuuu B exuuunax CMS (cBeua-MeTp-ceKyHZa).

- Tlocrosiunas k 6buta npunsra Xaprepom u puddunpnom pasnoir 34
AJs BceX IIACTHHOK H AJis BCeX MOHOXpOMaTHuecKHX Jydell. BennumHa k
ABJISIETCS [OITOMY YCIOBHOM.

" OpHaxo, AJa HalIEro cJyyasi, 3HaHHe 3HAYEHHs k He CylecTBEHHO, mo-
CKOJIbKY B JlaJIbHeHIIeM OHO COKpallaercs.

Ona Haumx GHABTPOB, B KOMOHHAUNH C YKA3aHHBIMH (OTOIMYIbCHAMH,
Mbl TIOJIVUUJTH BEJHYUHBI, NpeAcTaBjeHHble B Tabaune VII '

Tadauma VII gbbogmo

DHABTP My AbCHS f
oGt 99gebos
) BI'3 CUcC 2.9
- BbI"3 Maonanxpom 3.0
rrit @ CUc 1.6
[Tit  © Hsonanxpom 1.8

[Tpu kanu6GpoBaHUK TPyGUATLIM (POTOMETPOM MBI IOJb30OBAIHCH THEBHbIM
CBETOM, TIOCKQJIBKY paclpelie/ieHHe SHeprUH B COJNHEYHOM ' CIeKTpe HYXKHO
CuHTaTh 6oJiee GIM3KHM K H3yuaeMbiM HaMu OOBeKTaM, 4eM y APYTUX HCTOYU-
HUKOB cBeTa. [losyueHHble 3HAaUeHHS KPATHOCTH (PHJABTPOB C LaHHOH SMYJb-
cuell GyayT HECKOJNBKO MHBIMH JUist aHabeppauuoHHOH KaMephl. Eciu B sTOM
clyyae CIEKTPaNbHOE MOTJOMIEHHe B HHCTPyMeHTe 06o3HauuM uepes n(A), To
ypasHeHue (1.37) nepenumercst B BHIe:

[ FaR (97 (& ' ]

o (1.38)
[EQRM M ax
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Ta6auua VII Bbiudciacna HaMH 110 (1.37) u, OTKa3aBUIHCH OT .BbI‘lHSJIfQ-
nus ee 1o ¢Gopmyie (1.38), mMb npeneGperau He3HAUHTEJNBHOH DpasHHIeH.

Kak BuaHo 3 tabauubi VII, 3HaueHHs KPaTHOCTH HEBEIMKH, TAK Kak
¢oTonenKH Gpajiuch UyBCTBHTENbHbIE KO BCEMY BUIMMOMY  CIIEKTDY. prﬁ
ynoTpeGJeHnu XKeaToro Guinrpa B KOMOHHAIHK ¢ OOBYHOHR (POTOrpadnyecKoH

Q . -
MIACTHHKOM, uyBeTBHTENLHOCTHI0 10 50003, KpaTHOCTD HOJIyYaeTcst GOJBIIOH.

§ 9. Onpenenenne IPPEKTHBHLIX JIHH BOAH Halled CHCTEMBE

[Ipn onpejenenrny noxkagavelel npeTa TyMaHHOCTeH, nedeus ¥ OGHIUHbIX
3BE3/1 MBI TIOJNb30BANMCH, Kak ckasaro, HloTTosckumu QuIbTpaMy bI's #
Fr1] B komGunanuu ¢ mienkoil «Msonauxpom». [TosroMy ais nanbHedmmx
3a/1ay, CBA3ANHBIX ¢ WCHOJL3OBAHHEM HAINX 3HAUeHWH NOKasaTeled 1BeTa,
HeO6X0ANMO UMeTL (D(eKTHBHbLIC JJIMHBL BOJH 3THX (DUIBTPOB B YKA3aHHbLIX
komBunauuax. Slche, uro adpexTUBHBIE AJHHBI BOJAH 3aBHCAT HE TOJNBKO OT
MIACTHHKY 0 (PUABLTPOB, HO U OT XAPAKTEPHUCTHK ONTHYECKOH YacTH HCHONL-
3yeMOll KaMepbl. BBHJIY 3TOrO Mbl MOCTABUNIM HUCCIEN0OBAHNE TAK, 4TO YUHThI:
BaJi NOTEPH CBETA B CEPeOPsHOM (PUIBTPe CPepHuecKoro sepkaia u B KOp-
PEKUMOHHON JNH3E.

st onpenenetinsg 3O GexTHBHOR JJIHHBL BOJHBI Mbl BOCIONH3OBANHCH MO-
Hoxpomartopom llelicca co crekasiHHO#A ontHkod. Monoxpomarop Obll cHal-
JKeH KacceTHOH YaCThl, NMPH ITOM KACCeTy MOXKHO OBbLIO nepelBUraTh, 4TO
obecneyHBano noayuenne Ha OJIHOM HeraTuBe psiga udoOpaxkennit. Jlnnednas

JUcnepers MOHOXpoMaTopa Osua 75 A B 1 My oxoso H- B kauectBe cBeTo-
BOPO HCTOUKMKA ObLI HCMOJNL3OBAH COJNHEUHLIH CBET, a LEJIOCTATOM CJHYKHJIO
AJIOMHHHPOBAHHOE IJI0CKOe 3epKajio. Hakonmenne HeraTuBoB NPGIONKAIOCE
ABA JHS M CHUMKH HPOM3BOAMAHCH, Koria COJHIE HaXOAUIOCh BOMH3H MEpK-
quada. TakuM o6pasoM GpUIO TIONYUEHO BCEro MSITh HEraTHBOB Ha KyCKax mJe-
HOK H3 TOFO K€ PYJIOHA, KOTOPHIM Mbl NOJb30BANNCH JJs CHUMKOB HCCJEAYe-
MbIX Iomanok. Ha xax oM weratupe Mbl HMeJH OT YETHIPEX JIO CeMH CHMM-
KOB. Ha 9TiX HeraTHBaX CHUMKH NPOH3BOMUIUCH B CJIELYIOUIEM NOPsIKe: Mep-
Bbiil CHHMOK Oe3 QHJbTPa, BTOPON, TPeTHIl, YeTBepThH-—C (DHILTPaMH B ONpe-
NeNeHHOR MTOCHeloBATENLHOCTH, Ha HeKOTOPEIX HeraTusax NnoJly4anuch Takme
CHUMKH NIPH TIOMONIH TIOCEPeSPIHBIX 3epPKaJl, ¢ Neblo onpenenedns Ko ums-
eHTa NoTepH B cepeOPSIHOM (hribTpe. ITO OCYINECTBISJIOCh CIEAYIONHM 06pa-
30M: JIBA 3¢PKAJIA CTABMAMCH HA TIYTH IYYKA CReTa MEXAY UeJOCTATOM H MO-
HOXpOMAaTOPOM TakuM 06pasoMm, 4ToObl HaNpaBleHHe Myuka CBeTA He MEHs-
Joch. Jlast yuera KoaduinenTa n0TepH CBETa B KOPPEKUHOHHON JiMH3e, Hoe-
JENHSST TOXKE NOMeNlasach a MyTH MyYKa CBeTa U NPOU3BOLHICH ()TIIeJI,belfI
CHUMOK crektpa. Kpome Toro, Ha T0i e YCTAHOBKE MBI M3Mepsiiu pacnpe-
IIEJIG%PIQ SHEPIHH B NIPOM3BONLHLIX CAMHULAX, C NOMOUIBIO TEPMOIJIEMEHTA.
KavyecTBe HCTOYHHKA cneta Obio B3sito COMHIE BBHAY TC -

FaNAKTHUCCKHE TYMAHHOCTH 110 CHeKTPY GoJiblue acgro Hgi@i{?}({){,ﬂ;ﬂ%jﬂi
3Besjiam Kiacca G [58, 861 L

Cranpapruaawns niponsnomuaacs mpu HoMolin Tpybuaroro poromerpa-
wepes esereduabtpel BI3, TT11 na nuenke, B3siToil H3 TOro e pYJCHA, H N0
JYUEHHBIC TAKUM 00PasOM CHUMKH MDOSIBIISUINCE O/IHOBPEMEHHE ¢ HeraTUBaMM,
NOJIYYEHHBIMH HAa MOHOXPOMaTOpe.

3. Bionn. A6acr. acrpodh. efc., Ne 13
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34 ' nasa mnepBad

u na muxpodoromerpe. Ilo Beelt faune Crek-

Bech maTepHaJt Obul H3Mepe ‘
Tpa HaMH GBUIO BHOPAHO Ui H3MEDEHHS 96 To4Yek, IPUMEpPHO uepe3 ONUHA-

KOBBle HHTEPBAJbL MO JJIHHE BOJHBL I1H TOUKH HeperbIBaHH [OYTH BCIO BH-
JIMyIo gacTh cnekrpa ot 3880 A 10 6600 A. B cpasH ¢ TeM, YTO TOJYy4eR-
‘Hble HAMH CIIEKTpHl fIBJISIOTCS TMPU3MATHUECKUMH, B ¢ororpadugeckoi yacTH
CTEKTPa MPHIIIOCH H3MePSITh GOJbIIE TOUEK, YeM B BH3YaJBHON.

Tocjie TOTO, KAK GBUWIH NOJYYeHbl SpKOCTH I ISt KaM/JIOH TOUKH, OHU O -
JIH TIPHBE/IEHBI K OJIHOMY AHTCTPEMY; TAKHM e 06pa3oM ObUIH TPHUBEJCHbI
4 HHTEHCHBHOCTH, TOJNYUeHHbIE TEPMO3JIEMEHTOM JUIs TEX e TOUCK.

[Mpex/ie Bcero Mbl PELIMJIH .- ONPEALHTH K03 QUIEeRT TOTEpH CBeTa B
B cepeGpaHOM QUILTPE, a TaKXe B KOppeKiMoHHOi JinHze. OCO3HAUMM VH-
TEHCUBHOCTH B J(AHHON TOUKe uepes [, MHTeHCHUBHOCTb B Wel, KOTla Ha NyTH
HydKa CBeTa BBEJeHO 3epKajio, uepe3 I;. a Korja KOppeKIHOHHAA JHH33a-—Ye-
pes l,. B cBssM c TeM, YTO Ha IyTH IyYKa BBOJHIOCH JIBA 3€pKala, k03 bn-
AMeHT noTepn cepeGpsiHoro GuibTpa k Mbl CUMTARH PABHLIM:

a Koa(p(hHIHeHT noTepH B KOPPEKUHOHHOU JnH3e k"=]/ .]I_2-.Mbl MOKeM jajiee

0603HaunTL yepes Igr w Ipp MHTEHCHBHOCTH TOUEK MDH BECACHHI ¢ororpa-
(hUYECKOTO M BH3YAJHHORO (UIBTPOB, a JUIA TeX e TOUCK MHTEHCHBHOCTH 1o
Tepr Iqm ' ‘
repMO3eMeHTy-—uepes I, OTHOUIGHUA ——,  — MOJKHO CuMTaTh KO3(du-
‘ B I
[MEHTAMH TPONYCKAHKA UBETHbIX HHILTPOB H 0GosHaunTh Yepe3 s dria'pp [us
NOJIyYeHusi OKOHYATENbHOTO 3HAUCHHS K03((DMIUEHTOB NIPONMYCKAHUS, 3HAYE-
HAS o'pr ¥ o'gp HYIKHO YMHOXKHTb Ha NMOJyueHHbIe BBIIIe KO3 GHUIMEHTHE A9
chepHUECKOTO 36PKaNa W KOPPEKIHOHHOH JHHIEI waueir anaGeppauHOHHOM Ka- 1
Mephi k, k' . e.: : : 5

T AP T Y T T

Tpr = G’q, [‘k ¢pk'q)p3 Tpn = G’@qumk’qm-
[MocTpoeHHbe KPHBBIE Gge OT A K Gps OT A: He HMEIOT pe3Ko BH-
paxeHHBIX MaKCHMyMOB, ¥ MBb TIOSTOMY DelvIk onpeenuTb B [NePBYI0 ode:
peab CpeJIHIOI UIHHY BOJIHDI, KOTOPYIO 0603HAYUM Uepes in H KoTopad paBHa’:

@®

[ 2bu aq,;t o

o]

T o

e o (1.39)
j bh; O'[brdl '
(¢]

.rae . by, —OTHOCHTE/IbHOE 3HAYEHHE CHeKTPAJILHON 3IHEPreTHUYECKOH SPKOCTH '
4eDHOTO Ted NpPH PASTHIHBIX TEMNEpaTypax. 3mauenne bi.  Opajnoch 43
ra6uunsr Ne 63 xaurn Pu6o  [104) [Tosyuennpie snaqéfguﬂ CpeqHUX [JIHH 4

BOJIH, BBIUMCJIeHHBIe 10 opmye (1.39), natorcs 8 radmuue VIIL ‘
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Annmaparypa u MetrToJNiKa T35

... st Boruncenué dopmyna (1.39) 6rira npusenena, xak 510 06buHO ne-
JIALTCH, K CIeAYIOMWEeMY BHIY: o
L Zthcltn‘

‘br— - b a—— §

Z bie Cir

Onpesesrenue cpeix JUIME BOTH MBIl TPOM3BOTHIIN 110 JBYM HEraTupam
H HOMYUHIIH BEPOATHYIO ONIOKY CPEIHero apu(pMeTHIecKoro s thororpadu-

(1.40)

s

Ta6mana VI gbéomo

Tl e | A | AZE | 2%

o] o o
€000°| 4 1477\ $5330A| 40604 | $400A
8000 | 4137 5310 — —
10000} 4133 5300 — —_
12000 | 4130 5295 _— —
1400 | 4127 $290 — —
16000 | 4126 5286 — —

o} o ~
“IeCKHX Jiyyeld =304, a B Busyambumx +40A. Oru jauube OTHOCATCH K

SHAYEHASIM by UIst aBeoMmoTHO uepHoro Tea npu 60000, By NPHHSTL BO
BHHMAHHE TO, UTO MHl He yunTbiBaju s3QdekT [TypKHHbE, HMEIOUHE MecTo p
CBA3K £ Gaibwo siprocTho COMHILA, TO SHAYCHHS OMIHOOK HYZKHO YBEJHYUTD
1 MOZKHO CUHTATDL GOJEE BEPOSITHBIMU MX YABOCHHbIE 3HAYEHHs, XOTs 3dhdert
TTypKHHbE MOXKET JAefCTBOBATL TONDKO B OJHY CTOPOHY cIfeKTpa. Taxkum 06-
DPasOM, MOXHO OKOHYATENBHO HPHESITH CHEAYIONIHe apH(pMeTHIecK e SHAYCHHAS
YCPEMERHBIX LTAH BOMH JUIst (POTOrPa(HIECKHX H (POTOBH3YABHBIX Jayuelt co

(Tﬂe]ly}()IIH/IMI{ B(‘)p()ﬂ’l‘HblI\’lH ()IIIHﬁKaMH:
Tgpr=4120 A4 60 A; Ty, =5330A +E0A

IPdeKTHBHYIO ANHNY BOJHB 1S XaHHON TemMneparypel T MOXKHO Bripa-
SHTBL 0 P w6 o caenyromm o6pasom [471:

Q

, bi Vi w di

(8]

Aotr= (1.41)

1
_‘[bm "’l“V}\ o dA

B srom ypasuenun V, osmawaerT oTHOCHTeNDBHMI (bakrop BupuMocTH B
‘CTyyae, KOrja [PHEMHUKOM SIBJIAGTCS T/a3, a b Clydae, KOTHA NPHEMHHKOM
SIBASETCS DOTOINIACTHHKA,~~OTHOCHTeNbHBIH (akrTop wyBCTBHTENBHOCTH nAH-

Holi (orommacrunkn. B o6oux cnyuasx Yy, peIpaxaercs CACNYIONHM 06pa-

30M.
| ,
, L
Vy = *,
. ) ]'0
s Thne ]0 MaKCHMH_JU:HHH HHTCHCHBHOCTB, a I)‘ ~—HHTEHCHUBHOCTE JLIIS paC(‘,Ma'r-

PUBACMOIl TOYKH.T* B ypaBHeHHH (1.41) nmpencraraser co6oi KoathpunnenT
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36 . ~ TI'masa mepBafd

¢unbrpa. Bennuuny Vi And (bOTOMIIEHKH «Vsonan-
o HallliM HEraTHBaM. JHaueHHe T, OBUIO B3SATO Ha-
0 KaraJjiora, IpUBeJEeHHHX K TOJIIM-
¢opmyJie, cofieprKalllelcst B TOM W
6b110 BasiTo u3 Tabmuner Ne 63 xRE-+

NPO3payHOCTH AAHHOTO
XpOM» Mbl ONPELENHUIH 11
MH ¥3 AaHbIX [IOTTOBCKOTO (PHPMEHHOT
He HAIIMX (UILTPOB, PaBHOM 2 MM, IO

karajiore. JHaueHue bz MO-TIpEXHEMY

ra Pubo. , :
[locsie BBIYHCHEHHS Mbl MOJYYHJIH CleLyIOIIHe 3¢ (eKTUBHEIE AJIHEB

BOJIH, COOTBETCTBYIOLIHE a6COMIOTHO HYEPHOMY TeJly NpH 6000°:

[+] (o] o (=]
A0 —4070A+30A; AdE = 54C0 A £60A

[IpeanoJaras, 4To NPpH pasHbIX Temreparypax H3MeHeHHe 3HAUCHHH  Aofr
B JIAHHOM CZy4ae TaKOro e MOpsjiKa, Kak B ciydae CPEAHHX JUTHH BOJIH, MBF
He NPUBOAMM 3HaueHuii 5(MEKTHBHBIX MJIHH BOJH JJIst PasHBIX TeMIeparyp;
no dopmyne (1.41).

Ha ¢doTo 2 npeacTaB/ieH OUH U3 HAWHX HETATHBOB, TOKA3HIBAIOIHA KaK
PEe3KO OTAEJAITCS APYT OT Apyra pororpaduuecKuil u (poTOBM3YANBHBIA yUa-
CTKH CIIEKTpPa IPH MO0JIb30BAHWH BbllICYKA3aHHLIMU (unbTpaMH U IeHKOR:
«/30manxpom».

-

ot SO A ; : z

SRR IEN S S s

@oro 2 godm

CHUMKY TPOM3BEEHBl B CHIE/YIONIell NOC/IeA0BATeNbHOCTH: 1. 6e3 puaBs ,
tpa; 2. ¢ guaprpom IT11, 3. ¢ duasrpom IT11 /(cHATO ¢ MeHbIIEH SKCHO3H-
uuedt), 4. ¢ puasrpom BI'3, 5. ¢ ¢puibTpoM BI'3 (¢ MeHblueii sKCro3uIueR);

6. Gea punbTpa (C MEHbLIEH SKCIOSHUHEH). _
Hamu 6bLi0 0GpallleH0 BHIMaHHE Ha 3dBHCHMOCTD 3(eKTHBHON " JAHHNE '

BOJIHBI OT H3MEHEHHS TeMIIepaTypbl camoro (pMJbTpa BBHAY TOTO, UTO Y HAC,
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Anmaparypa H METOJHEKA 37

B TOPHOM paiiOHe, aMIUINTYa TOAOBOH HOWHOH TeMIepaTyphl JOCTHI 2T, XO-
T W penko, 40°. Xaitn, Ksan u Dopcafir [90] uccaenosasiu 3a-
BHCHMOCTD  Aegr OT TEMIEPATYPLl JJIsi HEHCKOTO KPAacHOro crekja Ne 4519
W OGHAPYIKHIIM, YTO TIPH H3MEHCHHH Temueparypsr ot +200 no +80° sthdex-
THBHAS JUIHHA BOJIHBI MOXeT U3MeBHTLCST Ha 70A  WIH NpHOIMSHTENBHO Ha

Y -
1A ua oamm rpaayc. Ecav nonyeturs, ato Hamu (HILTPLI NOABEPTAIOTCS
TAKHM K€ H3MEHCHUSM Aer; B 3aBMCHMOCTH OT TEMIIEPATYPEL, TO OHO MOMKET

-

SEITH Nopsijika 40 A. Kax BUIHO s tabauunl VITL & coyyae usMenenus TeM-
IepaTyphbl UCTOUHMKA aGCoMOTHO uepHoro Tena ot 6000° no 150000, cpenmsis

RJIMHA BOJIHBI MeHsieTcst Beero wa 40 A | 7. e. ykasagHoe TEMIIEPaTyPHOE H3-
MEHEHHe HCTOUHHKA MEUSsieT 'y, A BEJHUMHY TaKOro e HOPAJKA, UTO U
H3MEHCHHE TeMIepaTyphbl CAMUX NBCTHBIX (PUIBTPOB B TeueHHe TOAA.

Mbl BBIMHCIMIIH, KAKYIO JIOJI0 OLIMOKH MOMKET BHOCHTS B HAIIH onpenese-
HHsT H3MEHEHHe 3P(PEKTHBHON JWIHIBI BOJHB N0 TOJBLKO-UTO YKa3aHnHOH IIpH-
JUHE, eC/lM MOMYCTHTL, YTO TeMNepaTypHble U3MeHeHWsl LBETHbIX buasTpOE

o
MEHAIOT 3HaueHHe S(POeKTHBHBIX JUMH BosH Ha 50 A, C 3ToH HeJbio MBI Boe-
NOAB30BANHCL HOPM YO
bk’c
Am=—2.5]g 7,
11"’:
“Re

c2 —1
bh-:clk‘ﬁ CFMI) .
Mui onstb-Takn Gpanu sHaueHHs bie M3 TaGiumst Ne 63 xuuru Pu 6o
H HOJYUHIIH, YTO TIPU TeMnepaType aGeoslioTHO YepHOTo Tesa 6000, sBesmHas
Grdinna mersercst Ha 0.01. Moxno cuurars, uro yxkasanuas ommn6xa HaMHo-
O MeHBIe, ueM OIIMOKa OnpejesieHust Mokasatesieil UBeTa (cM. Huxe).

[Mocite nonyuemns sdpertrnnx AR BOJTH MBI MOXKeM II€PEBeCTH BH-

_ . BeJIGHHBIE HAMH INOKasareny IBeTa B OTHOCHUTEJBHBIE IrpaavenTh! G, COOTBeT-

CTBYIOIIHE 3THM JAJUMHAM BOJH. C.Ile],lOB’ri’!‘(-)JIb['[(), MOXeM HanucaThb:

Ge=-0921 PAM _ gopy ML
d(i) i_i) (1.42)
A l([)r )\d)n

G=k-1Il, rre k=0.921(0\p'— Agl)t.

Uncnenroe suavenne st k, o nonyauiin pasasiM 1.51. C TakuM Koad-
HIEERTOM H HYKHO NepeBoHTL HAILM L B otHOCHTeNBHbIE TpagHEnTH, CO-
OTBETCTBYIOUIHE YKASAHUBIM [JHUAM BOJH, HJIH CpenHeld Mexny s(derTHr-
HEIMU JUtHHe BoJHbl. Kak M3BECTHO, OTHOCHTeNbHBIE TPajHeHThl OCTAKYTCSH
. WOCTOAHHBIMHU B JOBOJBHO GOJILLIOM HHTEPBAJE JUIHH BOJH.
9710 TeM Gosee Tax, ecam BCHOMHHTD, 4TO B OO/IaCTH NPHUMEHHMOCTH 3a-
KOHa M3nyuenns Buma oTHOCUTENLULE IpajHenT uMeer BHJI:

HRH

G=% _ % (1.43)
T, T,
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38 ' Fauasa uepsad’

# OH BOBCe He 3aBHCHT OT JUJIMHbLL BOJIHDI.
B nawem cilyuae OTHOCHTEJIbHBIH I'PAJMEHT CJie/lyeT ONPEAeUTh KaK cpa-
BHeHHe [oKa3aTesiell 1BeTa HCC/ielyeMblX HaMH OODEKTOB C NI0KA3aTesIeM iBe-
Ta (MJH C paclpefieleHHeM 3HEPTHH) 3Be3fibl CIEKTPaNbHOIO Kiacca Ao, mnst
koropo# 1L npuast pasHeiM Hymo. Takum oGpasoM, ecild NPHMeM JUI TeM:
neparTyphbl 38es Ao Ty WIH MHYIO BeJHUHHY, TOTJa MO HAUIHM MOKA3ATEISM
usera (Wi rpaauentaM) H no dopmyae (1.43) MOXHO ONPENEIHTD IBETOBYIG
TeMneparypy A HcclieiyeMblx 06bekToB. Takoro posa BbIMHC/IEHHE MBI B
DPOH3BEJIH ISl HECKOJIbRHX Clydaen. Ny

Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010019-9



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010019-9

THABA BTOPAH

OTIPE/IEJIEHUE TIOKASATENEV IIBETA 509 BHETAJIAKTUHECKHX
TYMAHHOCTEH U UCCJIEJIOBAHME FTAJTAKTUYECKOT' O
NOorJIOMEHUYA 110 HHUM

§ 10. Cnocof onpepesenns NoKasaretci NBETA BHEFANAKTHUCCKHX
TYMaHHOCTEH

Kak ormeuanoch B BROACHHHM K 1acTosedl pabore, onpefiejenne 1oKas-
Tejlefl 1BeTA BHETAJAKTHUECKHX TYMauHoCTeH sBJsieTcsl BecbMa BaX<HOH 3a-
xauel coppeMennoii HabM0 aTenplol acTpodusnky. Memxy Te, HYXHO OT-
METHTb, WTO HHTCTPAJILIAS BeINuHa BHErAJAKTHUECKHX TYMaHHOCTel onpe-
AeAsieTcs Ouelib HeTOUHO,  J10 3aTPYILHEHAC BBI3LIBASTCS, TIaBHBIM 00pasoMm,
TEM, YTO BHETANAKTHUCCKHE TYMARHOCTH WMEIOT BUI PACINBIBIATOrO 06beKTa,
a |306paNKEHUs 3BE3J, ¢ KOTOPHMH JIOJRKHBL CPABHUBATLCST TYMAHHOCTH, UMe-
10T TouewHLi Bui- B csisn ¢ arum Xa66n u Xwiowmacon [87] mpen-
JOMKHITH JIJIsT OTIPEHENEHI st BRCAJHBIX BEJHYHHE BHEr @l AKTHUECKIX lyMAH}IOCTeH'
‘herorpaduposars nocacxume BuedoKaILHO.

Onna u3 TPYAHOCTEN COCTOUT TAKKE B TOM, YTO He BCe BHETaJaKTHYeCKHS
TYMAHHOCTH HMEIOT OJHHAKOLYIO (DOPMY: ONHU— -JMHITHUECKHE, APYTHE—
Kpyrybie, cnupayinibie v 1. . T1pu 910M, Kax NIPaBUIO, AP0 BCerjia spKoe,
a TIO KpasiM sIPKOCTh nocretelno najaer. [To3ToMy U ¢ TOUKM 3peHUus MCKIO-
UCHHS BJIHSHUST RAZHUILLL B BOopmax, AeHCTBETENBHO ayulie $ororpadupoBaTi
ux BHedokanplo. Ho B rakom civuae, TpyIHO u3yyath cnabsle BHEramaxTd:
'leCKHE TYMAHWOCTH,

Cyniectsylor ¥ jApyrue cnocobor, ABJISIOUIHECS 110 WACE JYVUIHMU, e
cnocol BHEPOKANLHBIX CHUMKOB, HO HIPH HX TPHMEHeHUH 06pa60TKa H camo
TIPOM3BO/ICTBO CHHMKA $IBNSIOTCS 3aTPYAHHTENbEIME. TakoB, Hanpumep, cro-
c06 OKyRPHOTO 3patiKa, TIPHMEHCHAE KOTOPOTO, B HALUEM CJIYUae, IPHIOARIOCH
OBI TOJIBKO JUIst IPKHX TYMAHHOCTCH (CM. 06 9TOM padory i361). y unna [50]
(bororpadgupoBan 3Besjibi H BHCTANAKTHYECKHE TYMaHHOCTH TaK, uTOObI 3BE3-
JbL CPABHENHsT UMeltn Obl Taxoil e Xapakrep H300paXKeHHs], KaK U TyMaHHO-
CTH. ITO JOCTHTANOCH MM PACCTPOHCTBOM YACOBOrO MexaHH3IMa. B

]/IC‘(OJLH H3 BbINICCKAZAHHOGIQ, Mbl peuInny oJist BbIBOJMA NOKa3aT esel uBera'
He HATH MO NYTH ONpejesienst UATerpanbHoil dororpaduueckoii u (GOTOBH-
3YaJIbHOM BEJIHUMH TYMaRHOCTH. 4 MHHYSI TOCHEHHe BHIBOAHTD HENOCPELCT-
BEHHO CaMM NOKaszartenu userd. C 970N 1HeNbIo s BOCNONb30BAICS OLHUM H3 Me-
TONOB onpenencts noxazareneli upeta, paspaboTAHHLIME HAME COBMeCTHO
cE K Xapanse [16]. Brparue stor MeTos sakmousercs B Ce/yIONIeM,
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40 I''aBsa BTOpanA

AHAJOTHYHO METOAY «OTHOIeHHH sKenosunuity Cupca {{11], cHuMKH
IPOUBBOAATCA HA OJHOM U TOH Xe INACTHHKC (MaHXpoMaTHYECKOH HJIM H30TaH-
XpOMATHUECKOH) B JBYX Jy4ax: ¢oTorpacpuueckux ¥ GoTOBH3YATbHBIX. Oran-
yite Haiero Merofa or Metoja CHpcCa COCTOMT B TOM, YTO HEHOUKY H30-
GpakeHuii Mbl TOJydaeM He [yTeM H3MEHEeHHS 3KCHO3HIMH, a U3MeHEeHHEeM
mAOma M 00beKTHBa. IIpH 3TOM IKCIIO3HUHA OCTAETCS MOCTOAHHON st BCEX
u306paxeHud.

Fcnu aBa u3oOpaxkeHdst AaHHON 3Be3/ipl He MOJIYYAOTCS MPHTOLHBIMI
IS H3MepeHHUsl Ha MHKPO(DOTOMETpE, BBHLY HX UPESMePHOH SIPKOCTH, TO C TO-
MOLIBI0 HadparM yMeHbIIaeTcs MJIOIajp. O0bEKTHBA HHCTPYMEHTA. Mepa
nepeBHIKEHUsT KACCeThl MEXK/LY MOCIE/0BATEbHbIMM CHUMKAMH ONpe/leifercs
SIPKOCTHIO 3BE3/(bl N HEOGXOAMMOCTBIO HMETb M300paXKenns, He nepexphiBaio-

mHe ApYr Apyra.

C uesibl0 YIPOINEHHs 3TOrO METOJa, Mbl He CHUMAJU UEMOYKY H3 MHOTHX
H300parKeHHl, a YAOBJETBOPSINHCH JHIIb ABYMs H300paKeHUAMHA.

CoBepILIeHHO aHAJIOTHUHO H NP TeX iKe YCJIOBHSAX npousBosUtcst Poro-
rpadupoBaH#e CTaHIapPTHOH IJIOWAJKH. ‘

Pa3uocTsh B IUIOTHOCTAX JABYX H300pa:keHUH 3B€3/ibl, MOJYYEHHBIX [0 BbI-

LeOMHCAHHOMY CIOCO0y, CleAyeT CuMTaTh UseToshiM skBuBaneHToM. Iloato-
My JUIA 3Be3f IOJISPHOH MOC/e/I0BATENbHOCTH, MOXa3aTeJd HUBETA KOTOPBIX
M3BECTHBI, MOKHO [OCTPOHTH Xapakrepycruueckyro kpusyw (I, AE) na
JAmarpamme, 10 OJIHOH OCH KOTOPOH OTJIOXEHBI H3BECTHble 3HAYEHUS MOKasa-
relteil 1BeTa, a 10 APYroH—BLUHC/sAeMble 10 AaHKbM (poTorpaduueckol 00-
PABOTKH—PA3HOCTH OTCYETOB MHKPOQOTOMETpa JUIsl ABYX M300paKeHHil 3pe-
3HBL, T. €. A¥ = Fg —Egs t1e Epe v Evs 0O3HAatoT oTcueTsl MHKpPOOTOMETPA,
coorBeTcTBYIONIHe (oTorpatduueckuM K (HOTOBU3Ya/lbHBIM JIydaM. »
XapaKkTepUCTHUECKYIO KPHBYIO MOXHO CTPOHTb TaKKe, MOJb3YHCh B Ka-

Egr

Egs

Ha ueprexe 6 mnpejcraBieHa OfHA M3 MOJYYCHHBIX HAMU xapamep_ucm(r;e—
(KHX KPHMBBIX, TIOCTPOEHHASI [0 MOJsIPHOIl nociegoBatenbHocTu. [lo ocu a6-
cunce ormoxkensl [T11, a mo ocn opaunar AE. Ilpwm 5TOM CHUMOK CIesaH BH:-
-oxkansHO.

_ B aanbHefiieM sToT Merog onpeaetenusi [1L mul ynpocTuian TeM, uto
CTPOMJIM XapaKTepHCTHUECKHE KpUBble (mgr, Kor) # (ngs, Egs). OOpasei no-
HOOHBIX KPHBBHIX JaeTcsi Ha ueprexe 7. Takum o0pasoM, Ml HOJyUaLd B HAlL2E
CHCTEME ILgr ¥ Mgp - U, Oepsi ux pasnoctH, Bbioauiau [T, Takoii MeTox ume-
eT JPeHMYLIeCTBO. epe/l OObIYHEIM, BHIPAXAIOUIKHCT B TOM, 4TO AJs (POTO-
rpaduueckoro u (hOTOBH3yaJbHOTO H30GPaMEHHsE UMEeTCA: OJIHH M TOT XKe QoH
IUIACTHHKH, a HEeJOCTATOK COCTOHT B TOM, YTO. 3TH [Ba. H300Pa’KeHHs HOLY-
_4aloTcs B pasHoe Bpemsd. :

i

decTBe BTOPOM KOODAMHATHI He pasHocTAMuM AL, a OTHOLICHHSAMH p=

Jlns onpenenerns: ITLL BHeraJakTHUECKHX TyMaHHOCTEH Mbl BOCIQJIb30- -
BAJIUCh BBHILUEONHCAHHBIM METOOM, a TaK¥Ke eille APYrHM, KOTOPBHI OMHILIEM
auxxe. Camu CHUMKM ObUIM CHeNaHbl HA aHa0eppalyoHHOR Kamepe. Beuia uc-
T0b30BaHa OTeuecTBeHHast ieHKa «M30mauxpoM», Ha KOTOPO# dororpadu-

?QB&HHCB ABa H300paxeHnst ¢ GUIbTPaMu BFS " ITLI.

e
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. Xa66u u XpioMacou [87] ykasslBaloT, YTO [/ ONPELENEHHS HH-
TEFPANLHBIX BeTHUMH TYyMAHHOCTeH LeIecooBpasHo MONL30BATECH. BHE(DOKANS-
1 HpIMH HM30GpaXKeHHSMHM 3Be3/l cpaBHeHHs. [IpHHMMas 370 BO. BHHMaHHE, MBI

ok

4160

-

+ 8CF

A
’ 0.‘\ o( o6 8% T30 nw

Yepremx 6 bobsbo

CHHMAJIH ITOJSPHYIO NOCEN0OBATEIBHOCTD BHE(bOKaJIbHO, a cdaMy BHeraJakTH-
JHECKHUEe TYMAHHOCTH clierka BHe(I)OKaJII)HO, cunuTas, 4yTo BHeraJakKTHUYCCKHE TYy-
MAHHOCTH H 6e3 TOro HMeloT I)aCH.TIbIB‘Ja’I‘bIﬁ BHA.

t

Yooy

) 1 " A L 5. Y 2 X 3. % A A

Yo 88 CF Y YY)

g
Yeprem 7 bobobo

'C uesabio JocTHKeHus1 Gosee TOUHBIX onpefededn# I rymannocred, Mbl

' ‘PELIMJIH BOCHOJIb30BATHCsl B KayecrBe IIKAJLL CPaBHEHHS, KPOMe nonﬂpHoﬁ
HOCJIeI0BATEIbHOCTH, TAKXE H TPYOUaTHIM (DOTOMETPOM.

IIpumenenue tpyGuatoro (oToMeTpa ONPaBAAHO TeM, UTO BHETAJAKTH-

: YeCKHe TYMaHHOCTH SIBJISIIOTCSI NMOBEPXHOCTHBIMH Q6"I>EKTaMI/I,k a B TAaKOM CJy-

wae TpyOuaThlfl doTOMeTp NPEANOUTHTENIbHEe CTAHZAPTHBIX 3Be3],
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Mgzt neyatanu mxany TpyGuatoro oroMerpa Ha INIEHKE, B3SATOH U3 TOH
JKe MauKH, KoTopas CIyKuna Ansi GororpadupoBaHHs BHEralaKTHUECKHX TY-
manmocTell. Kainu6poBKa NpOU3BOAMIACH B OTAENbHOCTH yepe3 ¢puibTpst BI'3
u I'T11, npuMeHsieMble U AJIST CHUMKOB TYMaHHOCTeH.

ITo madHBIM H3MepeHusi KaluOpPOBaHHBIX MJIEHOK CTPOHJIHCH XapaKTepH-
cTHuecKHe Kpubble—doTorpaduueckas (Kar. lgl) u doToBusyansuas (Ean. leD).
(Egr 1 Fas 00603HAUaiOT 37€Ch Pe3yJbTaThl H3MepeHHsh MapoK TpyGuaTorc
totomerpa Ha Murpodoromerpe). ITonpsysich STHMH KPUBBIMH, MBI IIOJNY4adu

I
AJISi TYMAHHOCTH, COOTBETCTBEHHO, Iy m Ips a Mo Qopmyse Am=—2.5 lg%”

by
BBIHCIISIH PAasHOCTb B 3Be3AHbiX BenuunHax. Jas  Toro uro6ul  mepe-
BECTH 3Ty PA3HOCTh B II0KA3aTeld LBETa, HYXKHO NMpPHAATh € NONPaBKY 33
HyJb-TIYHKT, T. €. /I ONpeJiesieHus TIoKasaTeJs BeTa noaydaercs popmyna:

Ml=-25 lgl-dlf +a, (2.1}
'Imn
rjle MOCTOsIHHAS A ABJSIETCS MONpPAaBKOH 3a HyJMb-NyHKT. [lJ1s nonyueHust 3Haye-
HHSl TIOCTOSHHOH MBI MOJB30BaJuCh 3Be3faMu CeBepHOH IOJNAPHOM MOC/eN0-
BaTeJbHOCTH. [lochenHaa cHUManach HaMu BHe(OKAJIbHO B Ka¥x Ayl HOYb Ha-
GIIOREHHS, IOSTOMY MBI MOTJIH NOJNYYHTH 3HAUEHHS! HYJIb-TIYHKTA JUUIS KAXKJ0W
IJIOLIAJKH OTAeJbHO, NpuyeM OGHUNO Mbl Opajd OT AECITH A0 NATHaAHATH
3Be3) [OJSPHOMH IOCAeI0BATENLHOCTH, 4 TI0 HUM BBIUHC/IAIM apu(MeTHyecKoe
cpelHee. '
TakuM 06pasoM, nokasaTesd LBeTa TYMaHHOCTEH MOJydYeHbl ABYyMs CIIO-
coBaMu: HelmoCPeJCTBEHHO MO NOJAPHON MOCHE[0BATENBHOCTH H-—C NMOMOIIBIO
TpyGuatoro ¢oroMerpa. B HalueMm Karasore JaHbl apu(pMeTHYECKHE CPERHHE
H3 3THX ABYX PfAJIOB 3HAUEHMI IOKa3aTelell lBeTa.

Mbl Halnuid HeoOGXONMMEIM, NIpU TpUMeHeHUH Tpy6uatoro (oTroMerpa,
yuecTh (GoH Heba, KOTOPHIA MMeeTCs Ha HeraTHBAaX MCCJIeNYeMbIX IJIONIaJoK
H He HMeeTCs Ha KaauGPOBOUHBIX MJEHKaX. B CBA3M ¢ 3THM MBI H3MepANH Ha
HeraTHBax MCCleAyeMbIX IJIOMA/I0K KaK He3acBeUeHHble 4acTH, Tak U ¢ou
Heba (uad (OH MNACTHHKH) ¥ YYHTHIBAJIH NOCJEAHHH.

Taxum o6pasoM, BeilenpuBejenHas Gopmyiia JJs onpeleieHnus NoKasa-
TeJsleil 1BETA C NOMOIIBIO IHKAJbl TPyGuaToro (OTOMeTpa NPUHHMAET OKOHYA-
TENBHO CJAeAYIOUHH BUA:

M =—2.51g

Lir—Ta

mn"-]m
rjie a Kak 4 B NPEABAYILUN (POpMYJe ecTh HEKOTOpasl NocTostuHas, In —ap-
kocts GoHa, Iar u  lww —spkocTu (ororpaduueckoro u (HOTOBH3YaJbLHOLO
u3oOpaxenuit TymanHocredi. ®opmyny . (2.2) HyxHO cuHTaTh 6oJiee coOBep-
merHoOH, ueM Gopmyny (2.1).

OTMeTuM, YTO BeJIHYHHA HYJb-NYHKTA WM NOCTOSTHHOH a 3aBUCUT OT fAp-
KOCTH 3B€3Jl, IO3TOMY 3HaueHWe NOCTOSTHHOH a MPUXOJHUNOCH ONpEeNeNsTh g
3Be3/l pasHbX BeJuuH, Kak 6blJIO CKa3aHO BhILIE, 3TO JIETKO OCYIECTBASLNOCH
C MOMOIIBIO MOJSIPHOH N0CIeJOBATEIBHOCTH. : '

 OnpefieieBHs NoKasaTesell IBeTa Mbl ellle KOCHEMCS HHKe, KOrga 6y-
JeM uanarath onpegeneHde I111 ponronepuonauueckux nedeun. .

-+ a, v (2.2)
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§ 11. Cnoco6 HaGuiofeHust

Tlociie yCTaHOBKH CBETO(HILTPOB HAM MPULIIOCH COKPATHTE pabouee Mo~
Jle MHCTPYMEHT4 TIPUMepHO Ha rpajyc no pajuycy. OO0bluHOE 110JI€ NPeCTaB:
Jgercss Kpyrom pajdyca 340 HO 1PH NPAMEHCHAH (pUALTPOB pajuyc Co~
KpaTuics A0 2°.5 (CM. BbIUIE OMiCAHHE MHCTPYMEHTAPHs) . ¥ UNTBIBAS 9TO, MBI
pa3GuIIM BCe ceBepHOe MoJIylIapue Ha OT/CILHbIC THOULIALKH, HeHTPHl KOTODbIX

) pacnonomenu B CJIelIyIOLU.I/IX [104¢Cax:
Chom 24500, . ... 430
00 —2400 ... .. +9
00 —2400 ............+87 :

B 2 KHOM HONYIIAPHH LEHTPHl NIOILAL0K PACTIONOAEH HC—--229,

Bpujy TOro, uTo SIPKUE TYMAHHOCTH JIO 13 3B. BeJHUHHBI BCTPEUAIOTCS
Ha HeBe OTHOCHTENLHO PCKO H JANEKO HE BCErld BOSMOXKHO HONyHeHHe He-
CKOJIBKHX TYMAHHOCTe[l Ha OJHOM CUWMKE, HaM MPHXOJHIOCH dbororpadu-
poBaTH AOBOJNBLHO UACTO, MOJYyYasi NO OTACHBHOMY CHUMKY A KaXKJIOH. TY-
manHocTH, TakuM 06pasoM, TAKOH TIpeABApUTENbHBIIL TITaH {(pa3penenue. #a
HJIOWafKH) B Aa/bHefAlIeM MOTepsil CMBICH, TOCKOMbKY NPHXOAMNOCE doro- .
rpaupoBaTh OTIEJbHbIE TYMAHHOCTH.

BHerajakTHUecKie TYMaHmHoCTH Ha 3THX [JIOUL4JKAX FOAOHPAMUCH M3
karagora Henan uw Diimc [116], comepkamero TyMadiocTH 10 13-
3B. BEJHUYMHBL. :

FleKoTOpBIC TICHLQAKA OblIH CHATBL CTIEpBa ¢ SKCIOSHUHAMH TI0 30 mu-
HYT, & MOTOM——C JKCHO3HUMAMH 110 40 MUHYT. Okaszanoch, UTo TYMaHHOCTH
TeM JIydile H3MepSIoTCst Ha MUKpodoToMerpe, ueM Gosee OHW NepejepaHtL.
To, HOBHIHAMOMY, CBSIZAHO € TeM, UTO B NOCICLHeM cayude H306pazKeHus Ty-
MaHHOCTEl GOoabliue MOXOXMH Ha H3oGpaxenust 3ge3n. Ilostomy, npu BbIBOLE
nokasarejeli npeTa OOMblMe Beca NPUAABANHCHL MOKAa3aTelssiM Hpera, IoJy-
YEHHBIM C 3KCIO3HIUsIME B 40 MuHYT. o

O6BIYHO CHUMOK HOJSIPHON MOCHCAOBATEILHOCTH CIYKHI B KAUECTHA
CTaHAAPTHOH IIONAJKH OJHOBPEMEHHO JUIS JBYX HCCACAYEeMbIX 0 AMOK, .4
B HEKOTOPBIX CJydastx—LIsl Tpex H boabuie. Pasymeercs, CHUMKA CTamaapt-
HOH TIJIOMIAJIKH TPOSIBJISIACH BMECTe CO CHUMKAMM TyManHocTH. Kak ykasbl-
BAJIOCh, Ha KAMK/IOH IIACTHHKE MBI [IOJYUa/Id 110 1Ba n3ooOpaxkenus. [Tpu stoMm;
HOJIIOC CHEMAJICS B TOI K€ JIoCaeloBaTeibHoCTH (poTorpauiucckoro u (JoToBH-
3yanbHOTO H300paKeHni, 4To | Jlallible IOk,

§ 12. Onpepnenienne cHcYembl TIOKasartenei kbeTa

' Ham mpeicrosiyio BhISCHUTD CBsi3b Halllefl CHCTEMbl ¢ HHTEPHALMOHAIBHON.
JLasi 3TOr0 Mbl BOCIIONB3GBAJHACH KATANOTOM TOKasaTeleil uBera GJu3momioc-
Hboix 38e3) Cupca, Pocca n Jlxouuep [I14L '

r Huns ¢ororpaduposalns 6blna BeIOpaHa MIONLALb ¢ HEHTPOM % = ohm
3=+485% Ha sroit naomajike Gblio BBIGpAaHO BCero 45 3Besa or 8 1o 115,

3ee3iHON Bennunibl. Bes nponenypa onpejesieHust noKasateneil 1BeTa 3Be3f
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TIPOHU3BO/MJIACE TAKWUM JKe IYTeM, KaK M TIPH ONpejJefeHHH NoKasaTejell nse-
Ta TYMaHHOCTEIL.

Pemas 45 yc/oBHBIX ypaBHeHuii no croco6y HAHMEHbIIHX KBaJ[paTOB, Mal
nonyuunu GhopmyJel (2.3), NpH YeM H3 HHX (a) coorBeTcTByeET OTpeieIeHHIO
MmoKasaTeslell uBeTa 6e3 TpyBuatoro doromerpa, a (6)——mo NOJIAPHOK nocJIe-
IOBATENLHOCTH U TPYGUaTOMY (POTOMETDY, COBMECTHO.

l‘lunll‘r:0.63nu+0.24 s . (a)l (’) 3)
nLmeT._._O_é')ﬂLL—}—O.QZ . . (6)]) '
Kax BHHO W3 9THX PABEHCTB ,MeNCIY MMMH MO CYWICCTBY HeT HHKAKOR

‘PA3HHLbL,

s pasencrs (2.3) Buawo TaKXe, YTO HalllH IIOKA3aTeJd IBATa COBM4-
AAIOT ¢ HHTCPHAIMOHAJILHBIMM, B HEPBOM ciydae, npu ITL=0.65 u BO BTO-
pom, mpu I11=0.58. Ipasaa, B Gopmyaax (2.3) He yunThIBaeTCS 3aBHCHMOCTD
‘OT BEJIMUWHBL, HO 3aTO B JlasibHeillleM MBI YCTaHABJIHBaeM 3TY 34BHCUMOCTbD.

§ 13. llseroBoe ypaBnenue

Huist BBIBOZA UBETOBOTO YPABHEHHS MBI BOCMONB30BAJIHCH HOJIAPHOH TO-
CIIEAOBATENLHOCTLI0. MBI ocTpousi xapakTepucTHueckue KpHBBIEe 1151 Gelhix
SBE3/L M U3 STHX KDHBBIX MOJIYUH/IH 3BE3/IHBIE BENHYAHBI NS KPaCHDIX 3Be3L.
Cocrasisis pasHOCTH NS KamKAOH 3Be3 bl MEXy NOJNYYeHHOH W CTaHAAPTHOR
BETUUHHAMH, Mbl IIONYUHIIH HECKONBKO YCJIOBHBIX YPABHEHHH BHIa x ll<=Am,
Pewas nosyucnnbie ycaosuse ypasenus crnocoGom HaUMeHbIUMX KBaJpaTos,

MBI TIDHILIIA K HUKECHeAYIONM ypaBHeHnaM (2.4) u (2.5) mnst pororpau-
"YECKHX M (hOTOBH3YAJBHBIX Jiyyefl, COOTBETCTBEHHO: '

Mpr=m'ge — 0.370 [T (2.4)
+ 0.024 ,

Mg =m'gs + 0.019[][ [ - (2.5)
4 0.033 ,

THE€ Mer B Mgy 0003HAUAIOT HHTEPRAIHOHANLHEIE BeJIMIKHBI,
HallH BeJHYHHHL
C neanto nonyuenus Gosee HafeHKHBIX SHAYCHHI KO3((UIHEHTOB, HaMH
0 HCNOJB30BAHO 8 HEraTHBOB NOJIAPHON NOCNe/IOBATENbHOCTH, CHATHIX. B
pasHble HOYH KaK B POTOrpadUueckusx, Tak u B (horoBusyanbubix Myuax. IMo-
JYUHB pasHble 3HaYeHHs KO(D(OHUUHEHTOB, Mbl B3SIH cpelHee apH(MeTHYe-
'CKOe ¥ JUIst STOH BeIMYHHBL Gblsia BhIBe/ieHa CpefHss KBaJIpaTHYeCcKas ouuG-
Ka, KOTOPAsi U NMPHIMCAHA K Kos(hbuureHTaM ypaBHeHuH (24) u (2.5). .

- OueBustHo, uTo NoMBL3ysich dopmynamu (2.4) u (2.5), moxuo HOJYYHTH

S4BHCHMOCTD BHalle# Wwkanst [T oT uHTepHanHOHAIBHON. Boluntag paBeHcTBO
(2.5) u3 pasencrra (2.4) HOJYYHM:

L™ = TT]—0.39[ T [mer ‘ (2.6)
. numn‘:o_'zznu .

-Pavencrso (2.6), ciyxamee mwrs nepesona mamux II] B unTepHAUHO-
HaJIbHBIE, JIOBOJIBHO 'XOPOLIO COTJIACyeTcs ¢ (opmysamu (2.3), BEIBEIEHHLIME

IS STOH lest, HECMOTPSL Ha TO, YTO VKAa3aHHblE (bopMysbl GeUIK TOMYYeHH -
ApYyrum cnoco6oM. CoBnanenne Gbuio 6bl BIONHe Xopouiee, ecin 66 Gopmyaa

am'y, 1 m'gs

OBLY
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—

(2.6) uMesa nocTosiHHbIA wieH. [IpuHUMas Bo BHHMaHHe, 4To Gopmyan (2.4)
# (2.5) BBIBOAMIHCH 10 HEGONBILOMY WHCTY 3Be3f, Asia nepesona [11] BHEra-
i AAKTHYECKHX TYMAaHHOCTEH B HHTEPHALMOHAJBHYIO CHCTeMY clie[yeT OTlH-
BaTh npednoureHue (Gopmynam (2.3). i
Kak Buguo us ypasuenuii (2.4) u (2.5), koshduuuedr jias Qororpadi-
“UeCKHX Jyuedl HMeeT JOBOJILHO HalledKHOe 3HAUeHHe U ero BeposTHas omubKa
Majia CPaBHUTEILHO ¢ €ro BeJMuMHOH. B ciyuae ¢GoTOBH3YyaNbHBIX Jyded Be-
POsiTHast olIKHGKa KO3 pHIHeHTa Maja ¥ IPEBOCXOANT 3HAUEHHe CaMoTo K03~
uuenrta. Orciofa Mul 3akiauaeM, 4To (POTOBH3yasbHble BeJHUHHBI, B HPO-
THBOIOJIOXHOCTH (pOTOrpabuueckiM, He MMEIOT [ONPABKH 38 IBeT.
[IprHMMAS BO BHUMAHME BbILECKA3aHHOE, MOXHO TOHATD, YTO JAILIbL (HO-
torpauuecKue BeJHUHHbI TPeGYIOT JOBOJIBHO 3aMETHBIX HONMPABOK, COIJIACHO
ypasuenuio (2.6). Orciojila MOXKHO 3aKJIIOUHTH, YTO Halld [11] monoToHHO
BO3PACTAIOT C MCTHHHBIM yBeJHUeHHeM IiBeTa TYMaHHOCTEH.
dopmyJia yKa3bIBACT HA TO, UTO Halll NOKA3ATEJH LBETA TEM foJee npe-
yBesiHueibl, teM GOJbIle UX HCTHHHDBIE 3HAUSHHUS. Taxum 06pasoM, MOXKHO Obl-
#0 661 menpagasith [ mo aro# popmysie ¥ NPUBOLHUTD K HHTEPHAUVOHANBHON
eMcTeMe, HO, KaK YKA3aHO BhIlIE, MBI cOBepiuaeM HPHUBEICHHE K MHTepHANHO-
HaJbHOH cHeTeme 1o Qopmydam (2.3). '
{peroBoe ypaBHeHHe Mbl TPHHEMAJH BO BHUMAHHE ¥, TPH TOCTPOCHHH
X4aPAKTEPHCTHUECKMX KPHBBIX, Mbl HAHOCUIIHI Ha rpaduK 3Be3/Ibl TOJSIPHOH 110-
CHIe0BATETBHOCTH [0C/E HCIPABJIEHHs UX 3a 1BET. EcTecTBEHHO, UTO TOUKH
“M3MepeHHbIX 3HAUCHHH HMEIH HeKOTOPHIH pasGpoc, HO Mbl POBOAMIH TTO HHM.

CpefHIo0 KpUBYIO.

§ 14. Owubxa onpejeseHus nokasarenaeil 1Bera

C 1eABIO ONPENCNeHHsT TOUHOCTH TOJYYAEMbIX TOKa3aTeseH LBETa, Mbl
BLIYHCIHIH CPE/HION KBAAPATHIECKYIO OLIMOKY OJHOrO ONpEeAeJeHHst MOKasa-
TeJst LBeTa JUIs TyMAHHOCTH, NOJb3ysach Qopuymoit ITerepca:

1 vlal o, LAl

by STy

1 Mau Vn(n~ 1
n— -
2

H3 KOTOPOH JIIsl Cpe/iHedl KBaApaTHYECKOl OUIHOKH BHITEKAET (popmyna:

M=z125-2 30,
[
2
Yro B CBOIO Ouepenb, NOCJ]e pasiielleHHs Ha /2, naer BeipaKeHHe AJisl CPens
Heil KBaJPaTHUECKOH OWKMOKH OHOTO HAGJICAEHHS.

Huxe, B Tabaune 1X, NpHBOASITCS JIBa ONpeAeeHHs nokaszatejel uBeTa
f10 CHUMKAM B pasHble HOUM, Ha PA3NUUHbIX IVIACTHHKAX, & TaKXKe PAa3HOCTH
9THX 3HAUeHHH MokasaTeJell 1pera. $ICHO, UTO 5TH PasHOCTH B NOKa3aTenfax
HBETd BBIPAXKAIOT HCTHHHYIO OUIMOKY ONpeleseHns MoKasaress 1BeTa TyMaH-
HOCTH, YGM M ONpaBJBIBAETCsl IpUMeHenue opmyssl [lertepca.

Corsracho »toi Tabjuue, CPeAHaT KBajpaTuyeckas OmubKa OLHOro Of-
pellesieHHs oKasaTelist 1BeTa ToJyuaercs paBrO# -+0.”710. OnHAKO, HYXKHO
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3aMETHTb, YTO 3Ta BeJIHYHHA PA3JHYHA IS PA3JUUHBIX THIOB Tymam{om*eﬁ
TIps 5TOM MOMKHO CKa3aTb, 4TO MOKA3aTeNH LBeTa TYMaHHOCTell THNa E onpe-
“AlengioTest Jdydule, yem THna Sa, THna Sa nyumie, yeM O THoa Sb u T. K.
HakoHeu, Hy»HO OTMETHTb, UTO B 3Ty OIUHGKY BXO/ASAT BCE OCTAJIbHBIE OIHGKH,
B YACTHOCTH U OLIHOKH H3MePeHHsT Ha MUKPO(OTOMeTpe, OIHGKa onpefie/eH
N0 ABYM crniocoGaM (1o NossipHO#M NOCae0BaTeNbHOCTH H TPYGYaThIM (I)OTOMeT-

‘POM) M T. K.
Tadnuma IX gbéoero

NeG | o | |4 e | M | | 4

208 } 085 | 0.79 | +o0.06 2633 § 0,56 | 0.6 —0.09
224 | 1.10 | 1.03 |J0.07 2646 | 0.63 1 0.57 {+o.11

1400 | 0.79 | 0.95 —0.16 5485 1 0.83 ] 0.94 | ~—0.T1
1407 1,20 | 1.06 {+0.14 5678 1 078 1 1.0 —0.23
1415 | 0.86 | 0.81 | 4+0.05 5687 | 0.83 [ 1.02 —o019
1426 | 0.86 | 0.94 —0.08] 5866 | 1.27 ] 1.23 [40.04

1439 | 1.00 | 089 {Fo.11 5879 | 0.85 1 o.90 —0.05
1440 | 1.02 | 088 [-o0.14 5905 | 0.75 { 062 {+4o0.12

1452 { 0.85 | 079 | +0.06 5907 | 0.92 1 0.77 | 4+o0.15

2551 | 0.54 | 0.69 —0.151 5908 { 0.61 | 0.59 | 40.02

+1.08 106

Ananornyno ta6nune IX cocraBnena u Tabnvua X, B KOTOpOii NPUBOAATCH
'BBIYHCJIEHHBIE CPe/IHHE KBAJPATHUECKHE OLIMOKH OHOTO H3MEPEHHS Ha MUKpO-
loToMeTpe.

Hecmotps Ha To, uto 3Ta omubKa, KaK CKa3aHO, yKe BXOAHT B mpe-
-IBIIYILYIO, MBI BCe-TAKH PEINHJIH ONpefe/HTh ee OTAENBHO.

Tadunna X @gbéomo

Ne

NGG G ! IlI.In, a4 NGG' 11 ‘I]Iln 4

474 087 1 084 | 4o0.02 1087 | o5 | 0.66 | +0.09

488 1.0I | I1.0§ —o0.04! 1407 | 1.12 | 1.14 —0.,02
520 0.62 | 065 —o0.03] 1415 | 086 | 084 | +0.02
521 0.73 | 0.69 |-}o.04 7743 | 080 | 0.82 —0,02
533 09I | 0.96 —o0.05| 7782 | 0.68 | 0.68 —0.00
' 4+0.18{—0.16

Jlnsi 3TOfi LenH MBI B3SIH CHUMOK, OTHOCAMIHECS K co3Be3uio JIeBH, C
10-Tei0 TyMaHHOCTAMY M M3MEDHJIM 3TH TYMaHHOCTH Ha MHKpo(doTOMeTpe o
JBa pasa. COOTBETCTBEHHO MBI ONPEC/NHIH NOKA3aTeNH 1BeTa, SHAUCHHS KO-
~FOPBIX JaHbI BO BTOPOM M TpeTheM crosnbuax tabaunst X, IIpu BTOpHuHOM H3-
‘MeDeHHH Mbl H3MEHHJIH HAKaJ 3JeKTPOJaMIIOYKH HACTONBKO, HACKOJBLKO 3TO 1
MOXET CJIYYHTBCA NPH OOBIYHLIX H3MEpeHHsX.

Kak nokasasii BEIYHC/ICHHS, CPENHSIT KBAAPATHYECKAs OWIMGKA OXHOLO
H3MepeHHd pasHa -+ 0."03. =
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P Kak ykasblBaJoCh BBILIE, Mbl ONpEeJMIH NOKa3aTe/ln HBeTa TakKe M C
womouipio Tpybuaroro (oromerpa, B CBA3M C UEM MBI BhIYHCIHIH CPeAHIOWw
KBAJAPATHUECKYIO PA3HOCTh OJHOTO ONpe/lesieHns noxasaress LBetra TyMaH-
HOCTH II0 MOJAPHOH ITOC/AeAOBATEJbHOCTH H C Tpy6uateiM doTomerpom. Jlas
9TOH HeJIH MKl B3JH 25 TyMaHHOCTe# PasHLIX THIOB H BHIIIEYKa3aHHHIM YyXKe
£HOCOBOM HAILJH OIMHOKY OJIHOTO ONpefesieHHs NoKasaTellsl LiBeTa. B srom
cJlydae [OCJe[lHsIsT OKasasach paBHOH = 0,"05.

§ 15. Yuer armocepHoro HOFJOIEHHS

B acrpodoToMeTpHH, KaK H3BECTHO, HeOoGX0MMO YMeTh OCBOOGOKIATH Ol
pejelisieMble 3Be3Hble BEJNUYMHBl OT HOIVIONICHHS B atmoctepe 3emun. Uem
GoJipiie TPeGOBAHUI K TOYHOCTH OIpe/iesieHnst 3Be3HOM BeJMUYHHB HJIM NIOKa-
3aTeNs IBeTa, TeM TouHee TpeOyercsl YYMTHIBATH NOTJIOIIEHHE.

Kak ykasblBaJOCh BBIllle, TIPH ONDEJe/eHAM NMOKasaTesell ILBera, B Ka-
qecTBe CTAHAAPTHOM IJIOMA/KH MBI MOJb30BAJNKCH MOJISIPHON NOCHEA0BATENb-
HOCTBIO, TI03TOMY MBI He IPHBOJMJIH Pe3yJbTaThl X SeHHTY H K HYyCTOTe, a
nosyyaan auddepennraibioe NOTIOLIEHAe MEXKIY HCcie/lyeMbhiMH 06BeKTa- -
MH H TNOJSPHOH MOC/HEeAOBATENBHOCTBIO, TaK KaK HPH OTHOCHTENbHOH oro-
METPHH JIerue yCTaHaBJIHBATh Pa3HOCTH Osecka. ‘

Kak u3BecTHO, TIOKA3aTesb HPO3PAYHOCTH 3€MHOH aTMOCHEpH BHIDaxkKa-
eTesi HAa JAaHHOM Z W B senure Ttax [131]:

H M
— [x(b)sin 2’ (h)dh —[x(hydh
o] b

o

Pu(z)=e Palzg)=e

Osciona, AAS AOrAOWeHUS BHE ATMOCQEPH NoAyYaem:

2.51g py M (z). (2.7)

tae M (z) Belpaxaer maccy Bosjyxa. B pasenctse (2.7) Mmacca BOSAyxa
B HANpAaBJeHWH HAa 3€HUT NPHHATA 3a enuHamy M(o)=1. Ha pannoM 3eHHT-
HOM paccTosiHMu B oOmeM ciayuae M(z) Bmpaxaerca dopmynoir (2.8):

Secz [#(h 2Rb—h®
ecz [#( )_l/ ).y 2Rh- ]h/ gz
H

Amy (z)=

[¢]

M(z): S UL A el Mt
[ #(n)dn (2.8)
(6]
(6es yuera pedparivn).
HO, KaK IIOKasajJlu HcClie/IoOBauust psaga dBTODOB, eCJiM OT'PDaHuYHTb A acT-

poOTOMETPHUECKUMH HAGNIOJNEHHsME B Npefenax z< /0% TO BO3AYIIHYIO
maccy M(z) moxHo 3amenuth hopmyJion:

M(z) = Secz, (2.9

r T. €. HA He CJNMIIKOM OOJIBUIMX SeHHTHRIX DPAcCTOSIHMAX BO3JylUHAasi Macca
CUMTACTCH NPONOPIHOHANBHOH CeKAHCY 3eHHTHOI'O DPACCTOSHHS. '
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B TakoM cayuae ¢dopmyna (2.7) mepenuiierca B BHIe:

Amy (z)=—2.51g ps Sec z, (2.10y
a opMyJsia NpUBENEHUS K 3€HHTY B BHIE:
my (z)—my (2o)=Am; (z)=— 2.5 lg ps (Secz — 1). (2.11)

Kaxk Mbl yKasauu Bwile, 10151 onpenenenus [1L Bueramnaktuyeckux Tyman-
HOCTeH, CHUMKH ITPOH3BOJHJIHCH NMOCHENOBATENbHO B CHHHX H JKEJTHIX Jydax
JJIA HCCIeRyeMOil W MOJsIpHOH objacTel, COOTBeTCTBeHHO. Eciu B JaHHOM
clIyyae 3eHWTHBle PACCTOSHUSA IJ1s HCClelyeMoil miomanxku o603HAUYNM B CH-
HUX Y JXKEJNTBIX JIyuaX uepe3 Zi, H Zg, a JJIs NOJSIPHOH HOCIHEHOBATENbHOCTH
GonbIIEMH OykBaMH Z;, HZ;, COOTBETCTBEHHO, TO PaBeHCTBO (2.11) nna na-
IIEro CJydasi Mepenuuiercss ClIeAyoluM 00pasoM:

Myy— Mgsq =-—2.5lgper(Secz, —1),

Meg—Mgy, = —2.51gpen{Secz,—1), .

a 1us nomoca; M
Myy—mgyy = —2.5lgper(SecZ; — 1),
Myg—my,, = — 2.5]2ppu(SecZ, —1).

Ecnu Bo3bMeM pa3HOCTb Mexjy (GoTorpa¢uuecKuMu W (POTOBH3YaNbHbI~

MH BeJIHUHHAMH, KaK NJ4 I/ICCJ’IG,H,YEMOﬁ MIOHIAdKH, TaK ¥ IJd NoJaca, TO 6y-
AeM HMEThb.

My —Mep =2. S(Ig — lg porSecz, + lgpgs Secz2>,

Por
My — Mey=2. S(Ig Pas 2 —lg porSecZ, +1gpos SecZ,). (2.12)
Por :
Bo BTOpOM paBeHCTBe B ypaBHeHHH (2.12) MOXHO CYUHTATh:
SecZ,=SecZ,
Ar1o TeMm GoJee AONYCTHMO, €CJH TOJNIOC IKCIOHHPYETCS C He60ﬂbu10i
IPONO/KHTEIHHOCTBIO.

Ecn BOSbMEM DAasHOCTH NepBOTO H BTOPOrO DaBEHCTB H3 tdhopmyan
(2.12), nonyuum:

e, —T 1. = Al =2, S(Ig Por SecZ, — lgpg:Secz, -+ lgp(bBSeczz) (2.13)
Pos .

IIpunuMasi Bo BHUMaHHe 3((eKTHBHbIe JJIHHBI BOJH, NONyUeHHLIE HAMK -

‘BEIILie, H COOTBETCTBYIOIIHE HM KO3 (DHUHEHTH NPO3PAYHOCTH 3€MHOH aTMOC-
depsl pyr=0.776 1 py,y=0.876), OKOHUATeNbHO OYAEM HMETh:

ATL1=0.275 Sec z, — €.144 Sec z, — 0,197 (2.14)
HIH : s '

ATILL=0.275 M(z) — 0.144 M (z,) — 0.197.

Hakonerl, Haxons u3 Tabmuuel Bemnopanga [145] M(z) u M(zg)
M0 BLIYHCJICHHBIM 3€HHTHBIM DACCTOSIHHSIM, NMOJYYHM HCKOMYIO NONPAaBKY MO-
kasarens usera. Ilonparka IIl] BerunTaeTcs ua nonyuaeMblx 3HauUeHHH MOKA-
3aTesisl 1IBeTa MCCIeLYyeMbIX TYMaHHOCTeH, IIPH 4eM NPHUHUMAaeTcss BO BHHMa--
HHe ee 3HAK.
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EcH NpOM3BECTH OJHOBPEMEHHble CHUMKM B CHHHX M JKEJTHIX Jy4ax,
torga corsnacho gopmyne (2.11) mas INIL moxem Hamucars:
T~y = (2.5 IgP¢s—2.5 lgP:)(Secz — 1) (2.15) :
Has cayuas aeyx onpenenenndi 111 oxHolt u TOf Ke 3Be3Abl Ha PasHHX
SEHHTHBIX PaccTOsHHUsX, 0603Hauas BeJHYHHY B CKOOKax yepes «, COIVIACHO
(2.15) nonyunm ypasHeHue (2.16) Aas onpeleneHus o
Al =1 —1Ly=o(Secz,—Secz,)- (2.16)
M1, = IIl; o3HayaloT NepBOe U BTOPOE OmpejelieHHe ONHOA W TOH XKe

3Be3J(bl Ha Pas3HBIX 3eHHTHBIX paccTosHHax. OnpesencHue BEIHYHHBI «  DaB-
HOCHJIBHO ONIPEAEIeHHI0 KO3(D(HIHEHTOR IIPO3PAYHOCTH JJIg HAINKX 3(PQeKTUB-
HBIX JUTHH BOJIH B CHHHX M 2KEJITBIX JyuaX, T. €. HCKIIouaeTcsd HeoOXOAUMOCTh
sHauus Per m Py, B oTnenvrocTn. 3HaveHne « Ha3biBaeTcsl (haKTOPOM MO0~
meHus mad akTopoM ocnalieHHs CBETa.

DaxTop NOIJIOMIEHH s MOKHO ONpeleNHTh TAKXKe HeCKONbKO HHBIM IIyTeM. °
Ecnu paBeHcrBo (2.15) Hammimem mist ciaydyast BHe aTMmochephl, To Oyiem
HMeThb:

Al =a(t)M(z) = «(t)Secz,
TAE
AT =TT {5, —T111,.

Torma moxkeM HanucaThb:

T —TTLL,

alt)=
(t) Y

3meco IILL,,; -— nabmogennsii nokasarenb usera, [1Llo — snauenne mo-
KaszareJss I|BeTa BHe aTMOC(epHl, KOTOPOe B JAAHHOM Clyyae NOJaraercs Us-
BECTHBIM, a BOOOIIe MO}KHO ero OIpeleNUTh U3 MHOTHX HaOJIOAeHHH crocoGom
HAaMMEHBUIHX KBAaAPATOB. %'t} TO-TIPEXHEMY (PAKTOpP IIBETOBOI'O MOTJIOLIECHHUST.
Kaxk usBecTHO, ()aKTOpP NOIJIOUIEHHs Uit BCero He6a MeHseTCsi B 3aBHCHMOCTH
OT CE30Ha B TeueHHe rofa, OT HOYM K HOUH, M B TeUeHHe CaMOH HOUH, a TaKKe
B 33BHCHMOCTH OT 3€HHTHOrO paccTosHus T. €. oT M(z) (3¢pdexr Pop 6ca).

Oddext Pop6ca BH3HBAETCA OT TOrO, UTO KOIPPUIHMEHT IPO3PAUHO-
CTH P HJIH (aKTOp ocjalJyieHHsT ©(f) 3ABHCSAT OT AJIMHBI BOJHBl A B CJIy4ae
HEMOHOXPOMATHUECKOrO H3JIYUeHHs, H TpPH HAGMIOJEHHH CBETHJ Ha Das3HHIX
S3€HUTHBIX PACCTOSTHHUAX e 1 Py, MeHSIOTCS MO pasHOMY. YKasaHHOe sIBJie-
HHe HasBIBAIOT Takxke 3((eKToOM CeNeKTHBHOCTH.

Beuny cymecrsobanus sppekra Pop6ca 3BesmaM pasHBIX CIEKT-
PaNbHBIX KJACCOB COOTBETCTBYIOT DasHble BENTHYHHBI KO3()(HIHUEHTOB NpPO3~
PayHOCTH Wiy (paKTopa IOIJIOUIEHHS,

Beuny Toro, uto stperr P op6Gca HesHaunTeNeH, HET HEOGXOIUMO-
ctd B (hoTorpaduueckoil acTpoOTOMETPHH YUHMTHIBATh €0, TOINA KAK Y4YeT
CE30HHOrO X0fa @) uiu p HeoGxogum. UToGH! YCTaHOBHT CEe30HHBIA X0k
¢axropa norJyomen s, HeO6GXOAUMO ONPENENATL NOCASAHAN B KaXKLyIO HAGIMIO-
JaTelbHYI0 HOYb.

[Torsiomenne B 3eMHOH aTMocdepe N0 BHILENPUBEIeHHEM hopMysaaM on-

. pemeJsaNoch IJIsl CPefHero MOMeHTa SKCINO3MIMH, YTO HYXHO CYHTAThb JIHIIb.
| HeKoTOpuIM npubamxkenueM. Ilocientee Tem rpy6ee, ueM AiuTeNbHEE 3KCIO-
4 HApYeTCH HCCMefyeMas TIIomagka. DTo IPOHCXOLUT OT TOrO, UTO BO3AYIUHEIE
MacCH HeCHMMeTPHUYHB OTHOCHTENBHO CPeJIHer0 MOMEHTA 3KCH03HHHH ITosro-

4. Broan, A6acr. acrpod. obc., Ne 13

(2.17)
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MY MBI HAXOIHM CPeJHUH MOMEHT 3KCIIO3HINH HECKONbKO MHBIM IIyTeM—aHa
JIOTUYHO onpefesienuio 3¢ eKTHBHOH AJHHB BOJHB H3JIyUeHHs H 0003HaYaeM
YKa3aHHBIH cpefHHH MOMEHT yepe3 T, KOTODBIH, COIVIACHO ONpPeJeNIeHHI0, pa-
BeH:

)

Z M (z)— 1T

J— Zl

T=

Z[M (z) —1] | (2.18)

Z

ITo monyueHbiM T HaXOJHM COOTBETCTBYIOLUEE 3€HHTHOE PACCTOSIHHE i,

CJIeI0BATENBHO, COOTBETCTBYIOILYIO Maccy Bo3ayxa M(z), mocse yero no ¢op-
¢ wmyJe (2.10) nonydaeM TONPaBKKH 3a [OIVIOUIEHME Am, CUHTAS TMOCHE-
Hee cpelHeH IONpaBKOH.

JoBoJibHO XOpolllee NpUOJHXKEHHe MBI IOJYUHM, eclId Qopmyny (2.18)
3aMeHuM Qopmysolf (2.19), B ciyuae KOTOPOH NONPaBKU 32 IOTVIOMIEHHE He-
06X00¥MO SHATH JHIIb JJIS HAUAJBHOIO M KOHEUHOIO MOMEHTOB SKCIO3HIHH.
Beps u3 HHX cpejHee, NOJydaeM:

Am = AMyan.sre. +AMgom.sxe. . (2.1 9)
2

Has npumepa BogpMeM dororpadupyemyio IIOLAAKY C KOOpAHHATAMH
@ = 210" uy § =+ 45% ¢ NPONOMKUTENBHOCTHIO SKCMO3UIMH | yac 5 MunyT,
OT yacoBoro yrna S5%09™ no 614™.  Ecny BO3bMeM IIPOCTO CPEAHMI MOMEHT
9KCIIO3HLIMH, MMONPABKY 34 TOIVIOIIEHHe MONAYYUM paBHOH & m = 0™ 288,

IMonb3sysce xe dopmynoit (2.19), 6yaeM umerb Am =07272.

Kak Bunno, pasuuna cocrasaser 0.016 spesnno#t Benuumun. Ilpm Ttoug-
HBEIX u3MepeHusx, T. e. TouHee -~ 0.02, Heo6XOMUMO YYUTHBATB 3TO 0GCTOS-
TefbCTBO. OJIHAKO, HYIKHO OTMETHTD, UTO [PH TAKHX GOMbIIMX YACOBBIX YIIAX
penko npuxogurcs GoTorpadupoBaTh, M NOITOMY PEIKO HNPHXOTHIOCH MOJh-
soBatbcst W popmysiofi (2.19).

§ 16. Karanor noxasarteneil upera BHeraJaKTHUeCKUX TYMAHHOCTEH

OnucaHHEIM MeTOZOM OBIIK ONpeleNieHBl Mokasarenu nBera 509 BHera-
JIaKTHUECKUX TYMaHHOCTeH H MX 3HAUeHUS NpuBoAATcs B tabaune XI, ABaA0-
THeHCsH KaTaJorOM 3STHX BeJIHUMH.
* B nepBom cron6ie AaHB NOPSJKOBBIE HOMEpa TYMAHHOCTeH, BO BTOPOM
~—ux HoMepa no NGC, B TperbeM—poTorpaduueckie BeJHIHHE TyMaHHOCTEH
no xatanory Hlenmaw u D#imc [116],B ueTBeprOM—(DOTOBH3YaNBHbIE
BeNMYHHE!, [IOJY4YeHHble Ha OCHOBe HAallMX 3HaueHHH MOKasaTesed nsera, Ta-
KuM 06pasoM, 3TH (OTOBH3yaNbHbBle BEJNHYHHBI AAIOTCS B TOH Ke CHCTEMe,
uro ¥ (ororpaduueckne Beauuudbl llenaw u 2#mc. B nsroMm m me-
CTOM CTOJNIONAX NpeJACTaBJeHbl NMOKA3aTeNH IBETa ¥ THI TYMAaHHOCTEH, cOOT- '
BeTCTBeHHO. B cefbMoM cTONOIE NAlOTCA XAPAKTEPHCTHKH CXKATHUS, BBHIUKC-
siennnle cornacHo fanueiM Ilenau w Ditmc [116] mo dopmyne:
a—b N
C=10 : i
a

riie a ¥ b 6onbuIas ¥ Majlag OCH BHEraNlaKTHUECKON TYMAHHOCTH.

i
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TabmunmaXl gbbhomo

NGC | mgr | mgs | 1Ll { Tun | Cik. § Ne| NGC mgr | mps | 1L | Tun | Cx.

161 13.0| 1267 o0.35| — — 56] 1332 11.4{ 10.2| 1.20] Sa 8.1
23| 1271 12.0{ 0.7 — 4.0 1570 1339 | 12.8| 12.2] 0.60| E 0.0
151 r2.5| 1.8 og2| S 5.0 f 58) 1344 11.6§ 106 095 E 5.0
157| 1.1} 10.8. o0.30] Sc 2.0 § 50 1351 128! 11.8| 1.00! E 2.5
85| 11.8} 10.7{ 1.07| Ep 2.0 | 60| 1353 12.4} 11.6| 082] S 6.0
205| 108 9.9| ogo| Ep 6.2 ¢ 61| 1359 | 12.8] 12.7{ 008 I 1.9
210, 1251 I1L6| 093! § 4.5 2 621 1376 12.91 123 o.57, S —
224 5. 3.9/ 1.06| Sb 7.5 §63] 1400 | 12.5{ 11.6| o092 E 1.7
227 13.0] 124y o072 — — ¥ 64 1407 | 115| 103| 1.16| E 0.0
245| 12.9| 127] o022 S 2.0 § 65} 1415 1281 11.9| 0.88| S: 5.0
268 13.201 12.91 0.28] — — § 66| 1417 | 12.9) 12.2] 0.68] S 2.7
2741 1301 177, 0.29] - — 67! 1421 12,01 118 o.az22| S 8.3
2751 1301 12.3] 0.66: - — i 68 1426 1287 11.8] 1.05| E 2.3
278 11.6) In§1 oar| Sc 0.0 | 69| 1439 | 12.9! 120! 001| E 0.0
337 122} 116} 062, 1 2.5 % 70| 1440 13.0f 12.1| 0.94| -— —
470] 12,4 11.6] 080! Sc 37 711 1452 13.0¢ 122 0.83| — —
4747 12,60 11.7) 0.86] E 0.0 § 72 1453 128 11.9/ o0.92| E 2.5
4881 11.8| 1071 1.06] Sa 0.0 11 73] 1461 12.8] 12.2] 060 — _—
520] 12.4] 11.8{ o0.62 I: 7.7 574 1600 | 1271 12,0, o073| E, 3.3
s2t] 13.0| 12.3| 00| — — B3l 1625 13.1] 124 o073] — —
§33] 130! 12.1) 092 - — 76] 1637 11.61 10077 0.88] Sc 1.7

§341 11.6f 10.9| o073 E 4.0 § 77| 1638 13.1| 12.4| 0.68
596| 1221 11.2| o0.95] E 1.7 878 1659 | 12.9| 12.2! 0.66
615| 126| 12| o050 Sc 7.0 # 79| 1667 12.9| r2.0!l 0.88
6281 131.2| 10.3| 0.86| S¢ 0.0 § 80| 1726 | 13.0| 12.2| 0.9
6361 12.6| 116 o095 E 0.0 || 81| 2146 | 11.6| 11.0] 0.60
672| 1t.9| 11| o76i Sb 4.3 ¥ 82| 2196 126 114! 1.28
681| 129! 122 068! S: 0.081 83| 2207 12.3] 11.4; 0.89

l

i
o
<L

o]

7orv| 12.7| 12.2] o.50] S 7.0 | 84] 2223 12.7] 11.4| 1.29
718 12.7] 121 059 - 2.0 § 8g) 2268 | 12.3| 114 084
741 | 13.00 12.3| o4| - — | 86| 2296 12.4) 11.7] 0.74

750 12.0] 12.1] 082! E
7791 11.8| 107! 1.14| SB
800) 127 11.9| o0.85| E:

2.5 § 871 2300 | 12.2] 1131 0.1
8.3 1 88] 2336 2.4 11.7] 0774
: 5.6 4§ 89| 2441 12.7] 1230 0.4
9301 ILs) 104 rnro| SBa| 3.3 § 90| 2500 | 12.6| 12.2] 0.1
941 | 13.3{ 128! oO.50] — — 91j 2523 127 12.0| 0.68
949 | 12.8; 11.8] 1.021 Sb 7.0 4 92| 2541 1271 12,6 0.13
955 | 13.1| 125 0.b0| — — ¥ 93] 2551 13.11 12.4{ 0.68
958 | 13.0{ 133 og0| — — } 94| 2633 12.6| 12.0{ 0.60
991} 1277, 12.5| 0.25) S 0.0 # 95l 2646 | 12.8] 12.2] 0.65
1022| 12.0| 11.2| 0.5 SBb! 4.5 §96] 2655 | 11.6| 106| 1.00
10231 11.2 97| 1.54| SBa| 8.1 § 97| 268: 11.3] 10.5) 0.82
1035 | 12.8| 12.5| 0321 S 7.5 498 2712 | 12.7| 12.1]| 0.56
1048 12.! 11.9| 0.58| S 0.0 § 99| 2732 | 12.7| 12.4| 0.32

[ | oaw Py vona
J OO0V W OO0

A

221211 | voome| vuog| oy
(e} .
W
1S
L 3

|8
®
w
~3

10521 11.6] 10.5| 1.13| E 2.9 Nloo| 2748 | 12.4| 11.4! 0.89| Sb 6.7
10§5) 12.0! 1L.5| 052 S 8.0 fi1or| 2776 | 12.2{ 11.8| o0.36] Sc 0.0
1058 12.7] 1n4| 1.29| S 0.9 Broz) 2832 12,9 11.8| rig| Ey 0.0
1068 | 10.0 9.2| .0.80| Sb 3.2 glogl 2859 | 12.2| 1r.2| 1.04] SBa| 3.7
1084 | 11.2| 10.5| 0.66| Sc 6.2 fio4| 2064 11.9 11.2] 067| Sc 5.2
1087 11.2| 10%| 0.69| Sc 4.3 165 2968 | 12.8] 12.0] 078 I 4.2
1090| 12.8) 12.3| 0.54| S 6.2 §106{ 2976 | 12| 10.2] r.o00| Sc 6.6
1172} 13.1| 12.2] 0.94] — — 107 2985 11.8| 10.9{ 0.93] Sb —
1179| 13.0| 12.2| o082] — -~ B108] 2986 | 12.2| 1L.3| o092 E —
v 11991 1271 1Ly 099! — 0.0 §109| 3003 | 1I12.5] 12.1| 045! Sc 8.3
© 1288 13.0| 12,0/ 1.00| — — fI10| 3021 1271 12.1| o.57] Sc —
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52 I'masa BTOpas

12 3 4 s 6 7 41| 2 3 4 5 6 7

111} 3034 9.4 83| 108 1 7.9 |169] 3627 9.9 88| 1o07| Sb 6.9

112| 3065 | 12.9| 12.4{ 050| E 0.0 t170| 3628 | 11.3| 107| 0.59! Sb 8.8
113| 3067 | 12. 12.2| o0.60] S: 5.0 §171} 3630 12.8| 12.3] o054} St ¥.3

114| 3077 | 14| 103] 106{ I 3.3 V172] 3640 | 11.6| 108| o6 E: 2.2

115 3091 | 12.7| 12.2( O0.51| E: 0.0 1173| 3646 | 11.8| 11| 0.69( S: 6.8
116] 3147 | 11.9| 11| 0.85, Sb 1.5 8174 3655 12.3| 11.3| 097 Sc 4.5

117| 3156 | 13.1| 12.4) o.q2| —~— — q175| 3859 | 12.9]| 12.4| 0.49| S: 5.4
118 3162 | 12.3| 13.0| 0.26| S 2.1 §176} 3664 | 12.9| 13.8| o0.09| S; 0.0
119| 3166 | 11.6| 10.7| 0.88] Sa — J177| 3666 | 12.6| 12.2] o0.45| Sc 8.0
120 3169 | r1.9| 10| 0.92| Sa 5.8 1178| 3672 | "11.8| 11.0 c77) Sc 5.7
121| 3177 | 12.8| 12| 0.69| E: 0.0 §179| 3681 12.8] 12.2]{ 0.9 Sb 0.0
122} 3185 | 12.7( 120| o071| S 4.1 {180| 3683 | 13.2] 12.6] 0.59]| — —

123| 3190 | 12.1| 11.1| 0.97 Sb 6.7 [181| 3684 | 12.6] 12.0| 0.56| Sb 3.3

124| 3193 | 12.6| 11.6| 097| E 2.0 1182} 3686 | 1a.37 11.7| 0.56| SBc| o0
125| 3226 | 12.8| 12.0| 081| E | 1.0 183 3690 | 12.1! 11.8| o0.29] S 7.1

126| 3227 | 12.2| 13| od87| Sb 6.0 [184] 3691 13.1) 12,51 0.88| — —

127 3245 { 12.0| 112| ows| Sa ~— {185) 3705 | 12.2| 11.4]| 06| S 6.6
128| 3254 | 126 119] 0.67| Sc 7.5 {186| 3718 | 12.4| 11.8| o.57| SBb| —

129] 3259 | 12.9| 12.5] ©0.45{ S 4.5 1187| 3729 13.0| 124 o0.60| — —_

130} 3277 | 12.6( 11.9| o0.69( Sb o.0 }188 3738 | 12.2] 122|004 I 3.6
131 3300 | ¥3.1| 13.4| 0.66| - — h89| 3756 | 12.5| 12,0 0O.50| Sc 6.0-
132| 3329 | 12.9| 118 ,1.a2| E 4.0 f190| 3769 | 12.5| 12.3| 016! SBc| 7.8
133} 3338 | 12.2| 15| o.74| S 4.6 j191| 3780 | 12.6| 12.1| o0.49) S 2.0:
134} 3346 | 12.4f 11.8| 0.59| SBec| 2.0 jrgz} 3888 | 13.01 12.5| 0.48] = -

135| 3348 | 12.1| 11.6] o0.53] E, o.0 }193) 3893 | 11.0] 10.1| 086] Sc —_

136 3351 | IL5| 10.6| o0.90| SEb} 0.0 lig94| 3898 | 12.0| 11.1| 0.490| Sa 7.4

137| 3359 | 12.2| 11.8] o0.40] S 0.0 195! 3917 | 12.8] 121| 066| Sc 8.0-
138 3367 | 12.3| r1.7¢ o551 S 0.0 1195 3049 [ 11.6| 310.5]| 107! Sc —

139| 3368 | 10.4 9.4 1.01| Sa 43 §197| 3953 | 1151 110| 0.49| Sb 5.1

140| 3377 | 11.6| 107| o004 E 47 1198 3955 | 12.8) 12.4| o045| S 6.9
141| 3379 | 10.8] 9.6 1.20] E 0.0 (199} 3956 | 12.6| 12.2| 0.36| Sb 6.8
142| 3384 | 11.3| 1o.2| 1.10| SBa| — [200| 3957 | 12.9| 12.4| 054 Sb 8.6
143| 3380 | 12.6] 120 o0.59] Sc 5.5 f201] 3963 | 12.7| 12.1| 0.60| S 0.0~
144| 3395 | 12.4| 12.7|—0.33| Sc 5-4 §202) 3981 | 27| 123] 0.35] S 7-2
145! 3396 | 12.8| 12.9|—0.06| Sc — [203| 3982 | 11.3| 11.2] 0.60) Sc —

146 3412 | 11.6| 1081 o0.81) SBa| 4.8 [204] 3985 | 12,9} 12.1| 08| S §.0
147| 3430 | 124} 12.3] 0©.10| Sc 5.2 f205| 3998 | 11.6| 1071 0.89 S, 1.8
148] 3445 | 12.9} 13.1|—0.16| Sc 0.0 [206| 4024 | 139} 12.3| o060 S 8.2
149] 3448 | 13.6| 12.7]—0.07| Sc 8.3 §207| 4026 | 12.0| 11.3| 0.73| So 8.0
150] 3485 | 12.8| 12.3| o0.54]| S: 0.8 j208) 4027 | 11.6| 11.3] 0.28| S 2.
151} 3486 |- 11.4| 10.9| o0.501 Sc — f209] 4038 | 11.0{ 10.7] 0.30| Scp| o.0
152} 3489 | 13| 10.5| 0.76) Sb 6.0 J210| 4045 | 12.8| 122 06| E 1.7
153] 3495 127 1221 053] St 5.0 f211| 4047 12.8| 13.0| 080| — 2.5
154| 3504 | r1.7| 11.3| 0.36| SBb! s.0 le1n| 4051 | 11.7| 10.8| 1.06{ Sb 5.0
155} 3512 | 12.8| 12.0| 078! Sc 0.0 |213| 4062 | 12.1| 11.7| 040 Sc 6.7
156} 3521 | 10.3 93] 1.01| Sc — 14| 4073 | 13.2| 12.4| 083 — —

1571 3556 | 11.0f 10.4| 0.63| Sc 8.1 la1s| 4085 | 12.8] 12.0| o077 Sb 7.8
158; 3593 | 12.4| 11.6| 0.84) Sb 7.8 §216] 4088 | 12.2! 11.3| o0.90] Sc 6.7
159] 3596 | 12.2| 120 o0.22) Sc 0.0 Ja17i 4096 | 12.2| 11.6| 0.65] Sc 8.3
160] 3605 | 13.x| 124} 066 — | — |218| 4100 | 11.9| 11.2| oOy4| Sc 7.5
161} 3607 | 114 10.3| 1.12| Ep 2.3 f219| 4111 11.6| 108| 081 So 7.1
162{ 3608 | 12.5]| 1IN 0.94| E; 1.7 [e20| 4116 | 12.4| 12.3| oao| S 5.1
163 3630 | 11.7| 11| o.571 Eg 4.3 Ye21| 4183 | 12.3| 11.8| 046 S 2.7
164| 3611 12,5 12.2| 0.30| — 4.5 f222| 4136 | 12.1| 11.6| 048] S 0.0
165| 3613 | 120 13.4|—0.36| Ey | 6.1 [223| 4138 | 12.2] 11.6| o0.64| Sa -

166] 3619 | 12.8] 13.2|—0.35| S, 224| 43143 | 12.2| 1L1| 114 —_

@ o8
o~3
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3
SN N AN l 6 ] 7 1) 2| 3 I 4 1 s | 6] 7
227 4182 | 12.7| 13.0| 02| S 1.0 1285l 4425 13.1} 12.4| 0.67] — —
228| 4158 | 12.9| 12.3{ 063 — 1.4 §286| 4429| 11.7]| 10.6) 1.10] Sa 6.7
229| 4168 | 12.8] 13.0] 081| E, 0.0 1287 4433 13.9| 12.7| 0.16| Sb 6.1
230] 4179 | 11.8| 110} 0.84| E 5.9 288! 4435] 11.8] 110! 081’ E 3.7
231| 4189 | 13.0] 12.3| 066| — — 289l 4438} 119] 109| 098] Sb 6.3
4 232{ 4192 | 11.5| 10.5| 0.97| Sb 7-5 J290| 4442| 11.4| 1o.4]| 1.04| SBa| 6.9
233| 4203 120f 11.1| 088 SBa| 0.0 J291| 4448| 11.9| 11.1! 0.80] Sb 6.7
-234) 4212 | 121 11.3| o.g9| Sc 3.1 J292| 4449| 10.3 90| 1.26| I 4.4
235| 421§ 128| 11.9] 087| E: 7.3 §293| 4450 11.4| ‘10.4| 0.95| Sb 2.0
236 4216 |- 13| 102} 1.13] Sb 8.6 1294 4459| 11.9| 109 1.01]| E; 5.0
237| 4217 1.9 Io.5| 1.381 S 6.9 I295| 4460 1251 115| 0.99| Sc 7.1
.238| 4220 | 12.4| 11.5| o0.90| Sa 8.4 l296 4(469 12.5| 11.6] 094 S 7.0
239| 4234} 13.0| 12.1| 087 — — [297| 4472 101 90| 1o7| E; 1.1
240| 4233 | 13.0| 12.3| 0.84| — — 298| 4473| 119} 108| 0.87| E 5.0
241| 4234 | 13.0] 13| oao| I — [299| 4478| 12.5| 11.7| 0.82) E 1.7
242| 4237 | 12.6] 12.0| 0.63| S 3.3 [300| 4483| 13.3] 127] o0b1] — —
243! 4242 | 11.8) 11.0| 082| S 2.9 J301| 4486 10.7 9.5{ 1.20{ Eop| o.0
1244| 4245 12.3| 11.4| 0.89( SBbi 4.0 302| 4487 12.6] 11.7{ o0.32f{ S 2.5
1245] 4251 11.6| 109| o0.74| SO 5.6 J303| 4490 10.5 9.5] 095 Sc 5.5
1246 4254 | 104 9.9f 0.62]| Sc 0.0 Y304| 4494| 189 99| 0981 E 0.0
.247| 4358 | 10.2 9.1| ros| Sb 7.0 13@5| 4496 12.0! 11.2)| o057 S 3.3
248) 4260 | 12.7| 1L.7| 099 S 6.1 J306| 4501 10.9 98| 1.08| Sc 5.0
249} 4261 | 1L7| 106| 110! E,4 1.9 J307i 4503 12.8: 11.8| o0.95| E 6.4
250| 4262 | 12,6 11.9| 0.67| E; 0.7 1308| 4504 12.3| 12.0{ 0.34| Sc 3.3
2511 4267 | 12,6 116} 0.97| SBO[ 0.0 j309| 4517] 11.6]| 108! 0J7] Sc 9.0
252y 4270 | 12.8| 19, o094 SO | 0.6 f310| 4519 12.6| 11.9| o0.69| S 3.3
:253| 4273 | 12.2] 11.§; 0.69| Sb 3.0 311 4§26 10.7 9.9 085! Sa 8.0
254 4274 | 1n.7| 10.7) 1.00| Sa 7.1 |312] 4527/ 11.3{ 10.3| 101} S 7.6
.255| 4278 | 11.6| 10.5) 1.08! E, 1.0 J313| 4$32] 121 11.7| o0.44] I 6.0
.256] 4281 12.2) 11.2| 0.98| Sa 5.0 §314] 4536 11.2| 10.4] 0.83| Sc 7.4
257\ 4283 | 12.8| 12.0| o0%5| Eo 0.0 13151 4540 12.9| 12.4| o0.54] S 2.8
2581 4291 | 12.5] 17| og7| E, 0.0 §316] 4546) 11.4| 107| o2 E 6.7
: -259| 4293 | 117| 1Lo| 067! S 6.0 [317{ 4548| 11.9| 110! 094, SBb| 1.0
.260| 4298 | ra.5| 11.9| o6br| S 5.0 1318| 4550 12.7| 11.8] 0.93| Sa 7.8
261| 4299 13.1| 1261 O51| — — 1319| 45521 11.3| 10.2| 1.14!' E 0.0
262| 4307 13.0| 120]| 095 — — §320| 4559/ 10.7| 10.0| o.70] Sc 7.5
2263] 4314 Ir.7| 109 008 SBp| -— [§321| 4564 12.1| 11.5| 083 E 7.0
264] 4324 | 12.5| 11.6| o0.92| S: 5.3 §322| 4565] 107 9.71 1.05{ Sb 9.3
265| 4339 | 12.6| 11.6| 097! Eo 0.0 1323| 4367 12.3| 1L§5| 0.85] g 3.3
266| 4342 | 12.8( 119! 089| E 4.4 §324| 4568] 12.2) 11| rar| § 5.0
267( 4365 11.0 9.7] 1.26! E, 2.5 1325| 4569/ 11.2| 10.4| 0.85] Sc | 5.0
268 4371 | 12.1; 13| 085| SBa| 2.3 B326 4570 12.0| 11.0| 0.9§| E 6.7
.269| 4374 | 109 9.7} 124! Epi| 1o [327| 4571 12.8| 12.1| o072 S 1.0
.370| 4377 129 11.9| tor| E 2.0 §328| 4578 12.5| 11.7]| 0.83{ E, 4.0
271| 4379 | 13.0| I12.1| O.94| — — 1329| 4579| 11.0 9.9/ 1.10{ Sb 1.1
272| 4380 | 128! 12.4]| o037 S 4.0 |330| 4580 12.8{ 12.1| os4| Sc 2.0
.273| 4382 | 105 9.5) 1or| Eps | 3.7 [331| 4586] 1300 12.2| 09| — —
274] 4386 | 12.8] 12.0| 0.81| E 3.3 §332| 4589] 12.1| rr| 1os! E, 0.0
275 4388 | 12.2) 11.6]| 061| S 8.0 333} 4592{ 12.4| 12.2| 0.22[(S:))Ep| 8.2
276| 4389 | 128 12.0| 084f S 5.0 1334] 4594] 8.1 68| 1.29! Sa 7.8
277| 4394 | 12.2| 11.2| o.99| SBb} 1.2 §335] 4596] 12.2| 11.2]| 0.95| SBa| 6.2
, 278( 4395 11.4| 105| 089, Sp 1.7 B336] 4597| 12.9| 12.8] o0.09| Sc 6.5
279| 4406 | 10.9 98| 1.08| Eg 3.4 Y3371 4602|. 12.4]| 11.5| 0861 S 5.0
:280] 4412 | 12.8| 12.2| o0.61] S 3.5 ¥338] 4608) 12.7{ 11.8| o0.90f S 2.5
-281| 4414 | 11.1| 103| 0.79] Sc 5.0 §339|.4612| 12.6] 12.0| 0.56° E: 8.0
' -382[ 4417 | 12.3| 11.4] 0.87( E 6.0 J340| 4618/ 11.5 98] 165l I 2.0
283} 4420 | 12.5| 11.9] 0.56] S 5.9 [341} 4631} 11.4] -l10.4| 1.03} E; 4.1
284} 4424 | 12.6| 12,0 065] S 4.1 0.62| —
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4649
4651
4654
4658
4660
4663
4666

10.6
11,8
11.7
12.4
12.3
11.8
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12.0
11.8
12.6
12.2
10.5
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12.0
10.8

9.0
11.9
12.7
12.0

9.5
11.2
11.3
I1.9
11.4
10.8
10.4
IL.3
11.2
11.6
12.0
11.1

9:3
12.0
12.1
1.1

9.8

7.1
111
12.2
10.8

1.09
0.62
0.45
0.52
0.93
1.01
0.90
0.90
0.80
0.18
0.58
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1.00
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- 5448
- 5457

5468
5473
5480
5485
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5548
5566

12.8
13.0
11.6
13.1
12.9
13.0
12.4
13.2

11.7)

12.8
13.2
12.7
13.0
13.0
12.8
12.0
12.8
12.§

9.0
12.4
12.8
12.6
12.9
12.8
12.9
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11.8
12.2
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11.§
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7-7
11.9
11.9
12.0
12.0
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12.3
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0.73
0.74
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0.40
0.76
0.90
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0.90
0.78
0.42
1.32
0.70
0.41
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) i 1 5 6 7
S 3 \ 4 ‘ 5 6 7 41 2 i 3 4
i | i L
61 11.9| ogo| Sc 3.3
806 | 1I2. 1.8 og1| Sb 5.0 [485] 6217 | 12 Se 33
222 28‘:3 xz.g 13| 087 E 0.0 §486| 6339 | 13.1 12.8 g.gg - -
461 5820 | 12.8) 122 0.64| So 5.7 1487} 6340 12.8| 12.0 ofo| & 00,
462| 5831 | 127 11.4| 128 133 0.0 Zgg ggié ::I:Z ito).z 0.98 3 o0
838 2.1 1081 1.34 o — . . . o
igi 2826 11.6) 106 o.9§3 ?g 0.0 430 22[7;; i;; iig (x).ég gb gg
8 12. 12.8| o.0 1.9 {4911 . . . .
222 2822 12.? 12.00 0.70|(5:)5 8.2 Q492) 6814 . Iz.g 11.3 g.zg g ig
467| 5861 12.4] 117, 068 § 5.7 §493) 7177 12 12.5 o. % 9
468) §864 | 128 118 1.0é (S)SSB E6§.5 431;, ;;g ﬁé i(l); 0.;2 S 0
866 | 1il. 10.2| 1.2 o 7 #4 . . 93 .
i?g 2878 12.; 12.31 o061 & 6.2 {496 7218 12.7 u.g g.gﬂ % (6)%
471] 5879 | 12.1 114 o.7g gb 6.1 g% ;gzz izg i;x 0.7'(7) £ g
88 132. 11.8] o5 0.0 . . . 5 77
gi 2902 13.11“ 12.4| 066] — — l499| 7600 | 13.1| 123 g.gg 5 |7
474| 5907 | 11.8| 111} 0.2 Sc | 94 ggc; 32?2 ;;% ;ié I.Zﬁ o 73
o8 | 13.0| 12. oy2| — — . . .28 . .
ﬁ;% ggxs 12.5 11.(3) 063| S 5.7 i502| 7626 12.8| 11.8 é.gg Et_) c:)
477] 5962 | 12.5| 11.9} 063 Sc 4.7 ls03| 7679 13.1 12.2 o8| = -
478} s970 | 12,41 117 0.68| SBb| 6.7 fso4| 7716 13.0] 124 0'58 §1 P
479 5982 12.5] 12,00 0.8s] E, 3.0 §505| 7721 12.4 11.2 o.46 5. b
480! $984 , 13.0, I13.0| 005} — — 506 7742 12.% 12, o.go E: o2
481] 5985 12.2] 11.6| 0.64] Sb 5.0 lso7| 7743 12. xz.(é) o' °f = 28
482| 6015 | 12.1| 120| O.I| SC 6.2 [s08j 7982 | 13.X| 12 g S "
483| 6181 12.6| 12.6] o000| Sc 6.5 IsogiNew 4| 12.9) 12.3} 0.1 .
484| 6207 | 12.3]| 12.1| 0.19 Sh 6.5
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§ 17. Cpasnenne Hawux mokasareseii uBera ¢ NOKa3aTeaAsIMH NBeTa,
ONpe/ieICHHBIMH APYrHMH aBTOPAMH

B ra6mnnax XII u XIII gawores CPABHEHHA HAIIMX SHaYeHHH NoKa3aTend#k
UBETA CO 3HAYCHUAMH, noayvenabivd HlaTTwae ft ne pom [108) u Van
njiowm [140], coorsercTrenno. B sTix TabIMIAX HatoTCSH Homepa mo NGC,
HallM 3HAaYeHWs NOKas3aTens LBeTa, 3HAYeHHs, NOJIyYeHHble ONHUM U3 Has-
BAHHBIX 3/€Cb aBTOPOB H, HAKOHEL, THIl TYMaHHOCTH.

St L R i T A RSt A

Ta6mma X1I gbéomo

N _ » {' Tun ! » Tun
TYMaHHOCTH i TYMaHHOCTH
Ml | L5 | Bobamgmanob ¢\~ MMls | M, Bob mgmaeals

thodo ®odo
4168 | 081 | 0.82 E, 4260 1 o0.99 06 | S
4189 | 066 | 0.68 4261 1.10 . E,
4192 | 097 | I1.11 4262 | 0.6y 18 i+ E:
4212 | 0.79 | 0.5 {4267 | o.97 R SBo
4215 | 0.87 1.08 : 4270 | 0.94 . So
4216 | 113 | 1.a3 4273 | 0.69 . Sb
4224 | 0.87 1.32 4281 | 0.98 . Sa
4233 | 084 | 102" 4299 | 0,51 . -
4237 | 0.63 | 0.8% 4307 | 0.95 N —
4254 | 0.62 | 0.33 4324 ; 0.92 S:
4339 | 097 | 1.05 4501 | 1.08
4342 0.8¢9 1.25 4503 | 095
4363 1.26 | 1.09 4519 . 0.69
4371 | 087 | 1.00 4526 | 0.8g
4374 | 124 | 1.0§ 4532 | 0.44
4377 { 100 | 1.22 4540 | 0.54
4375 | 094 | 1.03 4548 © 0.94 | 0.58
4388 | o001 | 0.80 4550 | 0.93 | 0.88
4406 | 1.00 | 0.9 4552 | 114 | 0.94
4412 | 0.61 0.9 4564 | 083 | o072
4425 | 067 | 0.78 4567 | 0.85 | 0.45
4429 | 1.10 | 0.88 4568 . 1.11 | 0.68
4435 | 0.81 1.05 4569  0.85 | 0.56
4438 | 0.98 | 1.14 4570  0.95 ; 0.73
4442 | 1.04 | 0.67 4578  0.83 | 0.78
4450 | 0.95 | 0.94 4579 = 110 | 0.80
4459 | 101 | 002 _ 4596 095 | 0.78
4469 | 0.94 | o0.95 4608  0.90 | o.90 |
4472 } 107 | 0.58 4639 - 0.57 | 0.63
4473 | 087 | 102 : 4647 | 052 | o.54
4478 | 0-82 | 0.86 4649 | 1.09 | 0.83
4483 [ 061 | 080 4654 l 0.49 [—0.35 |
4486 | 120 | 1.02 ‘

NGC

ey
T [T RS ey e TS TR

| oo mg%mwmg:ml |

mw

Kak BupHO H3 3THX Tabanuu, cormacue MeX1y 3HaYeHUsIMM TOKa3aTejell -
LBETa IOBOJILHO XOpoLuee, TeM GoJiee, YTO NMOKa3aTeNH IBETa He IIPHBEJEHH K .
‘ONHOM CHCTEMe H MOJIyYeHH pasHBEIMHU ABTODAaMH Ha PAa3HBIX HHCTPYMEHTax,
pasHEIMH cnocoGamu. Ha ocroBe Ta6muusr XII cocTapiena KpHBas yeprexka
8. BeHAY TOTO, 4TO CHCTEMBI He NPUBEJICHAl O/IHA K JAPYro#, MBI HEKOTODHIM
-06pasoM OrpaHHYKIM ce6si, IPH COCTABJEHHH KPHBOH, B HCIOJIb30BAaHHH CJia-
ONX M APKHX TyMaHHOCTef.

E . L . e
. o=y e

) e me——— i

TGy -
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Kpome TOro, Mbl CpaBHHJIM HAIUH JAHHB® C TAKOBBLIMU Creb66unca
m Yurdopnaa [124]. Onpelenénns mnokasarelei NBera 3THX aBTOPOB

Ta6mana XIII gbbomo .

N Tun " Tun
g 'y ’ : CTH
[TLlg | TTilg ( LY MaHHOCTH Mg | 1Ly | LyManHo
Bolmgamob : Bobgamob
b NGC ®odo NGC : ®odo
4254 062 | oy Sc ! 4473 1 087 | o091 E
4367 | o0.97 | 0.86 SBo 4478 | 0.82 | 0.95 E
4371 | 087 | o.8o SBa 4486 | 1.20 | 1.00 Eop
4374 | 1.24 | 093 Ep, 4501 | 1.08 | 0.95 Sc
4377 | 1.01 1.02 E 4548 | 0.94 | o081 SBb
4388 | 0.61 | o.91 s 4§52 | 1.14 | 0.92 E
4406 1.08 | 087 E; 4564 | 0.83 | 1.08 R
4429 | 1.10 | 0.81 Sa 4569 | 0.85 | 0.77 Sc
4435 | 081 | 0,92 E 4579 | L10 | 0.78 Sb
4459 1.01 0.94 E;, 4649 1.09 | 0.98 E,

MOXHO CYMTATb HauGOJee TOYHBIMH, TIOCKOJIBKY OHH IPHMEHSJH 3JeKTpoto-
"TOMETp, H [O3TOMY CPaBHEHHE C HHMH IPeJCTaB/IAeT OcoObi HHTepec.

my 4
J,
14} .
12+ . o '
. 10 - 3 :' ::. L4
. . -*
08 s . HER V4™ L
06} e
04 /
1 L { 1 1 1 >
o4 06 08 10 12 My,

Yeprem 8 Gobabo

Asis 3TOH hejH WMH TNpHBeNnu Iokasatenu nsera CrTeG66uMHCA M
YxThopaa K HHTePHAUHOHAJLHOH CHCTeMe 1O AaHHOH HMH Xe dopmyne:

[11I*nr =2,62 [11]4-0.55
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58 'maBa BTOpasda

Hawn [ ans Tex e BHeraJakTHYECKHX TYMaHHOCTeH GbLIH NpHBeHe-
Hbl K HHTEPHALUOHAJIBHOH chcTeMe 1o dopMyne (2.3).

Crenyér orMeTuTh, uro (popmyta (2.3) He HKaeT 3aBUCUMOCTYU OT 3BE3/-
HOII BeJIHYHHBI, IOCKOJBKY B HalleM ClIyyae 3Be3[bl He OOHADYKHBAIOT TAKOH
saBucuMocTH, HO AJist [1I1 BHeranakTuueckux TYMaHHOCTEH OHA CYLIECTBYeT.
ITostomy, npu cocrasnenun ta6auust XIV, Haly nokasaTesu IBeTa TyMaH-
HOCTeH IPHBOAMIMCE K HHTEDHAUMOHAJIBHON CHCTeMe 1O (opmydte (2.3) Jumrs.
nocsie MCTIPABJIEHHA TOKa3aTeJed 1BeTa TYMaHHOCTEH 3a MX 3BESJHYIO Be-

JUYHHY. ) :
Tabmuna XIV gbébromo
N ! Tuan N Tun
g _ TYMaHHOCTH - ! TYMaHHOCTH
NGe g | Milc { Bobamgemol NGC Tlig ; [Tilc Bobmgramob
T g 30dn | 1 ®0do
}
224 | 078  0.81 Sb 4472 081 | 081! F1
584 | 0.63 0.73 E 4473  0.69 | 0.63 ! E
936 | 083 0.86 SBa 4478  0.66 ' o779 E
1400 | 072  0.50 E 4486  0.90 | 0.94 Eop
1107 | 087 0.94 B 4490  0.74 | 0.52 | Sc
1637 { 070 0.58 Sc 4536 © 0.66 | o,10 Sc
2681 | 0.66 o0.52 Sa 4550 ' oy3 | oy1 !l Sa
2859 | o079  o0.78 Sb 4552 ' 0.86 | 0.94 E
3166 | 0.69 0.68 Sa 4559 ., 0,62 | 0,08 Sc
3169 | o072  ou1 Sa 4569 ' 0.67 | 0.42 Sc
3486 | 045 o0.13 Se 4579  0.83 | 0.68 Sb
3504 | 0,57 0.8 SBb 4621 ° 0.79 | 0.89 | Ej3
3521 | 077 0.52 Sc 4647 | 0.47 | 0.63 | S
3626 | 076 0.8 Sa 4649 | 0.83 | 0.97 E2
4192 | 0.75  0.66 Sb 4660 . 0.73 | 0.83 Es
4254 | 0.53 0.31 Sc 4666 | o.71 | 0,29 Sc
4270 | 073 0.2 So 5757 | 069 | 0.81|  SBb
4281 | 076 0.76 Sa 5846 4 0774 | 0.47 Eo
4406 | 0.82 076 E3 7177 | 064 | 0.5% Sb
4414 | 0.62 0.42 Sc 7217 0.73 | 0.84 Sb
4435 | 0.63 0776 E 7619 | o.70 | 0.89 E3

B rabnune XIV naercs cpaemenne IN1] mns 42 BHeraJakTHYeCKHX Ty,
MaHHOCTeH, KOTOpHe OKasaJHCh OGWIUMM B Moell pa6oTe M B HCCIeNOBAHHH
Cre66unca u Yurdopma Uucno o6muX TYMaHHOCTEH Ha CaMOM
Aente GoJiblle, HO AJIsi OXHOM TpeTH M3 HHX CTeG6uHC U Yurdbopux
He paior I, u mo3ToMy OHHM He MOINIH GHTH BKMOYeHH B Tabauny XIV. Co-
IJlacHe MeXJy SHauYeHHSIMM NOKasaTesiefl IBeTa MOXKHO CUMTATh YAOBJNETBO-
PHTEJNBHBIM, IIOCKOMLKY BCAKHA NEPEXOX OT ORHOM CHCTEMH K APYTofi OTAro-
HieH HeH3GeXHBIMH OmMGKamMul.

. 1 Hacroswas pa6ora ObUia 3aKOHYEHA, KOIAA MOSBHIIOCDH HccaegoBanue Cre 6-
6HuHCa H YHThODAa «3Be3dHble BEIHYHHL H ITOKAZATEINH nBera 176 BHera-
JaKTHIECKUX TyMaHHOcTel> [130]. B HeM Mb! HamH OGIIEe ¢ HAIMMH BHETANARTH-
HeCKHe TyMaHHOCTH, HMEHHO IOKA3aTeln neera 47 tymanuocTedt. [Id HHX Mbr o6Hapy- A

HUWIN Jyqlliee COBIIaficHHe ¢ HalIUMH 3HAYCHUAMH, 49eM 3DTO HMEeT MeCTO B cJiyyae
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‘

§ 18. CpasHeHue BbIBELEHHBIX HAMHA (ororpaduuecKux BeJHYHH C BEAHTHHAMY.
Mlenau n dimc

B namem Karajore, Kax yKasbBajJoch BHIIe, PHBeNeHsl (ororpadpnue-
ckue pednupunl Wenan u DEMce, aTakxe d GOTOBUSYANbHEIE BENHIH-
HEBI, OJYYaeMble BbIUHTAHHEM IOKa3aTelell nBera us (oTorpaduuecKux BesH-
ypn. Hamu ke ¢ororpaduueckde BeJHIHHB LIS 509 BHeraJlaKTHUeCKHX Ty-
MAHHOCTEll, KOTOphle B KaTajore He IPUBO/SITCS, Mbl CPABHMJIM C BEJHIHHAMHA
Mennu udiimec Hauel melbio 6BUIO BHACHHTb,—C KaKOH TOYHOCTHIO
OTIpeNeIsACy BeMTHUNHE, M He MMEETCs: Ji CHCTeMAaTHUYECKOro xo/la, CBA3AH-
HOTO CO 3BE3JIHON BEJHUHHOIO TYMAHHOCTH. BeJMuMHBL 9THX TyMaHHOCTeH Gbl-
JIM MCTIPaBJIEHbl KAK 34 3CHUTHOE PACCTOSHHE, TAaK M 32 LBET.

Haiiy BeNUUMHL HeJb3sl CYMTATH HATErpaJbHbIMU BBUAY TOTO, YTO TP
H3MepeHHsX HEe YUHThIBANACH BCsl TIOBEPXHOCTb BHETANAKTHUGCKHX TYMaHHO-
CTell: 9TO 3aMeudiliic OCOGEHHO OTHOCHTCA K SIDKHM TyMaHHOCTSM Thma Sa,
Sh u Sc.

BestencrBie UX JJIMITHYHOCTH W IPOTSIKEHHOCTH OHH He NOMeMaloT-
¢ B HaMepuTesbHOH nuadparme Mukpogoromerpa. Orclofa ampHOPH MOXK-
HO CKAa34aTh, UTO HANIH BeJUYHHDBL, B OCOGEHHOCTH JJIsi 6oJiee SIPKUX TYMaHHO-
CcTel, LOJIKHBI OJYUaThest BOOOIe ciabee, deM pennunnsl [l emnan, KoTo-
phle CUMTAIOTCS MHTerpasibHeIMA. K TakoMy 3aK/MIOUEHHIO TPHIIES TaKH:e
A. B. Mapxkos [36] aHanusupys 3Be3fHble BeIUYHHBI BHEraJaKTHYECKAX
tymanuocrefi Mlenau, Cre66HMHCa H HAM. ‘

TleHCTBHTENBHO, AJs TyMaunocted 12m.1--13".2 Halld BeJHYAHBL IPH-
6apxaores K penpuigam enmiayw u3HAMC MeXAy TeM Kak LI IPKHK
TYMaHHOCTell pasJuumMe MeXJly HHMH BeJMKo. BBuAy Toro, urto B 310H pabe-
Te MBI He jaeM Hamux (GoTorpapuueckux BeJHUHMH, HET HeOOXOMAMMOCTH MpH-
BOJAHTL YpaBHeHHe, CBS3BIBAIONIEE HAIIH BeJHYMHHl ¢ BenuuuHamu Mlenmnw-
H Dimec.

§ 19. Pacnpenesienue BHEraJakTHYECKHX TYMaHHOCTEH N0 BEeJHYHHAM H THUAM -

B mam karajor nokasartesefl LBeTa BHeraJaKTHYECKHX TYMaHHOCTEH MBI -
pkJouaeM 509 tymansOcTel 0 13.2 3Be3AHON BeJHUYHHLI M3 M3MepeHHHIX Ha-
mH 550 TymanHocTel. Bputo 6Bl Myulle yBeJMUHTH ITO YHCHO, HO JJsg 3TOrO:
NpUULIOCh Gbl GpaTh TYMaHHOCTH B GoJjtee 10KHOH yacTy He6a. KoHeyHo, Kpome .
TOr0, HAC OTPAHHYMBAJH M HHCTPYMEHTAJbHble BO3MOMKHOCTH.

Pacnpenesieniie BHETANaKTHYECKHX TYMAHHOCTeH 110 BeJIMUHHAM 4 N0 TH- -
nmaM paertcst B raGaune XV. M3 stoft TaGnunel BHIHO, YTO B HallleM KaTaJjore -
npeo6iafaoT TyMaHHOCTH S, S:, a mo 3BeSAHBIM BeJHYHHAM HauboJblIee -
YHCJIO TYyMaHHOCTel MPUXOAHTCH HAa HHTepsaj 12—13™.-

rannbix radaun XIV. 3jgech Mbl He OPHBOAUM STOIO CpPaBHEHHd B IMOHPOGHOCTAX. YKA- -
3aHHol paGoroli Cref66uHca W YHTGOpPAa Mbl BOCIOIL30BAIHUCH AIA HC:
, IpaBleHHA THIOB TYMaHHOCTEH, MOCKHOJIBLKY OHA CONEPHAT THIBI B cucTeMe X a 66y a.
' ——Hau6oJiee COBPEMEHHON CHCTeMe JIeIeHHH BHeTaJlaKTHYECKHX TyMaHHOCTEeH N[O THHaM. .
Hcnpasienuio Mo THITY MOABEPrIoch 55 TYMaHHOCTeH HAlNero Karanora.
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Boo6iie MOXKHO cKasaTh, 4To Ham KaraJjor, Kak # Karamor llenau xu

DfMc He MOIOH OT & =—20°4-90° nmxa Bcex BeJHUHH TYMaHHOCTel, N
COBCEM HEe BKIIIOYAET IOXKHOH 9acTH He6a HuXKe 5=——9(0

Tabmuma XV gbbomo

Tun tymannocTH | ) Bes Tuna

o Sa, Sh Sc, Bce tuns

5"“@5135:’" E ’ 58 |1 | 3‘:,‘33‘;%,,b 430eed ool

" Oado SBa | SBb | SBe. ety | Boumogmgde

—_—— R > ‘
=I0"4 S ¢ 2 4 4 I
10Mm,5— 10,6 2 2 3 7
10.7 — 10.8 4 1 2 1 §
10.9 — 11.0 4 1 3 I 2
1.1 — 11,2 1 7 L 1o
1L3 — I1.4 S 4 S 5 3 I 23
15 — 11,6 1 8 ! ] 6 |1 22
1Ly — 11.8 51 6 g 6 7 ! 30
1,9 — 12,0 41 8 8 6 8 M
121 — 12.3 61 10 6 9 15 13 2 o
12.3 — 12.4 12 4 7 22 |3 48
12.5 — 12.6 17 3 4 13 19 ! 57
12,7 — 12.8 28 5 9 7 38 13 Io 190
129 — 13.0 13 T 1 ar |1 30 67
= 13.1 4 L1 1 26 32
Cymma { 106! s0 ; 5t 77 | 142 |13 70 599

§ 20. 3aBHCHMOCTL MOKa3aTens LBEeTA OT 3BE3AHOH BEJMYHHH
BHEraJlaKTHYeCKoMH TYMAHHOCTH

JLJist BBIYHCIICHHS 3ABHCHMOCTH NMOKa3aTes I[BETa OT 3BE3JHOH BeJHUHHM
-BHETAIAKTHYCCKOH TYMAHHOCTH MBI MOCTPOHJIH Tabmauny XVI.

Kak BuzHo u3 310i TabJUIbl, OKA3aTeNlH LBeTa TYMaHHOCTEH JOBOJILHO
CHJIBHO 3aBHCAT OT MX BedHuuHEL OJHaKo, TIIpH BHIBOJE COOTHOWEHHs (2.3)
(a u 6), MBI He BBOAHJIH WICHA, NIPEACTABJISIIOILEr0 3aBHCHMOCTD OT 3Be3HOMN:
BEJIMUKHEL, BBHAY €r0 MaJocTH. [IpHunHa 3TOro B TOM, YTO B ClIy4ae 3BeSH M
HMEeM HEe3HauMTeNbHYI0 3aBHCHMOCTb OT 3Be3IHON BeJIHYHHBI, MEXAY TeM
KaK B clyyae BHETaJaKTHYECKHX TYMaHHOCTel Takas 3aBHCHMOCTb OGHADPYKH-
Baercs1. OHa 3akmovaercs B CiaenyiomeM. Bo-nepsoix, 3Be3mp ABJAFIOTCH TO-

» B TO BpeMs kak TyMAHHOCTH—06beKThI NPOTSAXKEHAble:
M TeXHHKA H3MEeDEHHS HMeeT ONpejeJeHHOE BIHTHHe Ha pe3yJbTar H3mepe-
HHsA. BO-BTOpPHIX, HCTHHHBI 1BeT TYMaHHOCTeH MEHSIETCH BIOJb [IOBEPXHOCTH.
910 0c0GeHHO HabmiogaeTcs Y CHHDANbHBIX TYMaHHOCTeH, TOrma Kak mias
‘S8BES/l TaKOe SIBJIeHHe HeMEICHUMO. [locse TOT0, KaK OBbLT 3aMedyeH TaKOM -

dexr, Mbr cocTaBuan Tabnany XVI u no meli Guutn IOCTPOEHBl KPHBHE; KO-
'TOpble TpeNCTaBJeHB Ha yepTexe 9,
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Tabauga XVI gbeomo
\ Sa, SBa, | Sc, SBe,

E, E:

Sb, SBb | S, St 1

< 1m0 | 1a8(1r) | 1.23(11) 0.84(10)
11M.0 — 11,4 Loy (8) | 0.98(14) | 0.82(22)
11§ - 11,9 | 0.92(18) 0.90(30) | 0.73(33)
! . 12.0 — 12.4 | 0.85 (8) | 0.82(33) 0.58(70)
> 12.9 | 0.81(63) | 0.66(30) 0.61(180)

Hamu KpuBble Jal0Tcsl AJA rymannocreit tunos E, E: n i Sa, Sb, SBa,.
SBb. Kak BHIMM, OHH NOKa3blBalOT ONPEEJECHHYIO sakoHOMepHOCTb. Ilocae
HCIIPABJIeHHs HALIMX TOKaszaTelel [Bera 3a 3BeSAHYIO BeJIMUMHY H TIOCJE Te-
peBOfa B MHTEPHATMOHAJBHYIO CHCTEMY GbLIA COCTABJEHb APyrHe TaGJHmBL.

i'iui“
1.20

199

Q60

oxoil 2 & L n" A 2 .a 'l )l
#40 45 420 s

Yeprem 9 babobo

§ 21. 3aBHCHMOCTb NOKasaTeJs UBeTa OT THNA BHEraJaKTHYECKOR
TYMaHHOCTH

Kax B caydae 3BE3A pasubIX CHEeKTpaNbHbIX KJaccoB, Tk H B cChay4dae
BHeraJJakTHUYECKHX TyMaHHOCTefI pa3HbIX THIIOB, mokKasaTteJy liBeTa pasjyua-

forcs. Pasjuunst BO BHEWHHX ¢popMax TyMaHHOCTEH CB3aHbl C PasIHIHEM
(pu3HYECKHX YCIOBHH B HHX. V3BecTHO, UTO THIIBI TYMAHHOCTeH pasinyaloTCst
"MexKLy COBOH pacnpefiesieHueM SHepTHH B MX CIEKTDE, KOrJla BHeraJakTuye-
ckasi TYMaHHOCTb PAacCMaTpUBaeTCs Kak OIHO IEJIOe.
Takam 06pa3oM, eCTb OCHOBAHHSI MCKATh 3aBHCHMOCTH LBETA BHeraxax-
, THYECKHX TYMaHHOCTEH OT HX THHA. Dra 3aBUCHMOCTb JaeTcsl HaMH B BHAe Tal-
qunbl XVII. TMocnennss Obura cocTapieHa M TYMaHHOCTeH 1O TOoC]ef0Ba-
tesprOCTH THIOB IO X2 667y, Ta6muua XVII ocaoBana Ha 509 BHerajaak-
THUECKHX TYMAHHOCTSIX H IIO3TOMY €e MOXHO CUHTaTh HOBOJILHO HaleXHOH.

P HpHBEJIEHHbIe 3jech nokasaTead HBETa JawTcda B I/IHTepHaIlI/IOHaJIbHOﬁ CH~
creme.
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HyxHo oTMeTuTh, 9TO K caMbim KPACHBIM TYMaHHOCTAM OTHOCSITCS TYMati-
Hocth tHna E. B paGore Cre66uuca n Yurdopna [124] ykass-
Baercs, uto THy E cooTeTcTBYyeT creKTpasbHuI Kiace G; tunam Sa, SBa—
Gs; Sb, SBb—G, u Sc, SBe—F,. Takum 00pa3oM, B COOTBETCTBHH ¢ 3THMH
CIEKTPAJIBHBIMU KJTACCAMH, II0OKA3ATENH LBETA BHErA]aKTHIECKUX TYMaHHO-
CTeH NeHCTBUTENBHO JOKHBL YMEHbIIATHCS BJIOJIb 5TOH NOCAETOBATENLHOCTH.

Ta6nuna XVII gbéomo

Twui o Tuu
T ITLL ®ado | I I

®0do
—

6000% | 0.88(92) Eo_Ey7] 70500 0.65(70) | S¢
6000 0.89(20) | SBa 6800 | 0.69(g95) | S

6150 0.85(30) | Sa €500 | 0.76(13) |1
6200 0.84(18) | $Bb 6400 | 0.79(22) | E:
6550 | 0.75(32) | Sb 6550 | 0.75(47) [ S:

6550 | 075 (6) | SBe

| 0.82(58) | —
Kak Bugno u3 taGmunpr XVII, Ha camom nene u HabJIIOJaeTCH TAKOro poia
HSMeHeHHe MoKasaTesned nsera. OTMETHM, 4TO TAKOH ke X0 HM3MeHeHUs Mo-

-KasaTesiel uBera nonyuaercsi y CTe66utca u Yyt bopra. Hyxno

- OTMETHTD TakXKe, 4Tto TyMannocTn SBa, SBb u SBe HMEIOT GoJplline 3Haye-

HUS NOKasatesiell LBera, yem neapasiesennss Sa, Sb u Sc, coorpercrrenyo.
Ipuuuny yxasannoro gesenus TPYAHO YKA34Th.

nepeoM crosbue tTabaunnt XVII gawores
HHCJIEHHBIe HA OCHOBE OTHOCHTENBHBIX CII
T. e. o Qopmynam (1.42) u (1.43). Tymannocrn Sc noxasssaior Bosiee Bbi-
CORYIO TeMIIEPATypy, ueM APYI'He M UX MOXKHO IO aHAJOMUH CO 3BE3NAMH Ha-
3BATb «TOPSTYMMH BHEraNaKTHUYCCKMMH TYMAHHOCTSMUY. DTu TYMaHHOCTH Ha
CaMOM Jieqie U cofepxkat GOJbiLe, IO CPABHEHHIO ¢ JAPYTHMH, rOPSIuuX 3Besn.
Ipu BBBOLE onTHUECKOH TOMIHHET HOIVIOMIAIOIIErO TANAKTHYCCKOrO CJIOSI 1
IIDH OTIpefleTeHHH MECTHBIX 3HAYEHH NOTJIOIEHHST, GBIIO Gbl JKeJIATENBHO YUl -
TeiBaTh nsmenenue Il B 3apucumoctn or Tuma BHETAJIAKTHYECKOH TyMaH-
-Hoctu. Ha veprexe 10 naercs kpuBast [1I1 mirst ocroBHBIX THTIOB TYMAHHOCTEH.

190

.96+

IIBETOBEIE TEMIIEPATYpPhI, BBI-
eKTPOPOTOMETPHUECKHX I'DaJIHEHTOR,

E SBa Sa 5B 55 9B & tun

Heprem 10 Bsboto

B ra6auny XVII Braouens: ¢
HECKHX TyMaHHocTe#i E: S:) S g |
-0603Hauenuss tuna. Ho stu 3Hay

PEeAHHe NOKa3aTe/Nd LBeTA AJIsT BHErAIAKTH-
» @ TAKKE IS TYMaHHOCTel, He HMEIONIHX
eHHs] He OBLTH NPHHSTH BO BHUMAaHHE npu
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MOCTPOEHHH KPUBBIX YepTeska 10 1m0 ClEAYIOUIMM TPUIMHAM: THIIEL, o6o3Ha-
JeHHbIe 3HAUKAMH (i) HEyBepeHHbIE, NI03TOMY OHM MOTYT HapyllaTbh 3aBHCH-
MOCTb, KOTOPYIO JAI0T OCHOBHbIE THIIBI TYMaHHOCTEH. TyMaHHOCTH THIA S, He
fIMeIoIiHe NoAKJacca, Toxe He OBl HaHeCeHB! Ha YepTexXe, IIOCKOJIbKY, KaK
ObIIO YKA3AHO, HOATHIIBl CIUPAJIbHBIX TyMaHHOCTell 0053aTeILHO JOJIKHBL OT-
fHuaThea no nBery. Takyo e NPHYHHY MOKHO TPUBECTH OTHOCHTENHLHO He-
IpaBUJIbHBIX BHEraJlaKTHUYeCKHX TYMaHHOCTefI U aJisd TyMaHHOCTeﬁ, HEe HMero-

) mux ofGo3HaueHus THIIA.

§ 22. 3aBUCMMOCTbL MOKasarejsl LBeTa OT AUaMeTpa BHEraJIAKTHYECKOM
TYMaHHOCTH

ME! H3yyany 3aBHCHMOCTD TOKa3aTesel BeTa oT AHaMeTpa TYMaHHOCTH
—BoTIpoC, GIH3KHIL K IpeapIyemMy. DTa 3aBHCHMOCTb HPeNCTaB/IeHa B ta6-
aume XVIIL 32 guaMeTprl BHEraJaKTHYECKHX TYMaHHOCTeH MBI 6panu 60b-
de TOJYOocH, 3HAUEHHS KOTOPBIX AAHB B Karajore HMlenap u diEmMc

[116].
Tabmuua XVIIL gbhawo

d' lgd’ Fo_Ey n ! i‘g’, gga’ n Sz,’ SS}?C’ ‘ n

OT 0.3 A0 1.0 —0.523 10 0.000 0.86 26 0.68 4 —_ —

, LI, 24 +4-0.041 , +0.380 091 | 23 0.72 24 0.68 40

y 2.5 4O +0.398 , +o0.602 1,01 I2 0.90 29 0.71 38

, 41 , 5.4 4+0.613 , +0.752 1.07 1 1.00 3 0.68 14

5.5 , 7.0 +0.740 , -+0.851 — — 0.94 4 0,71 Vi

7.1 0,851 —_ - 1.02 9 0.81 |5

Kax BHIHO M3 3TOH TAGJHIB], TOKa3aTeNu [BeTa yBeJHUHBAIOTCA ¢ yBe-

JAugeHHeM AMaMeTpa TyMaHHOCTeH. JTa 3aBHCHMOCTb AHAJIOTHYHA 3aBHCH-
MOCTH MeXKJly 3Be3/HOH BeJTUUMHON BHETaJAKTHUCCKON TYMaHHOCTH H IIOKA-
3aTesieM L(BeTa, KoTopas Oblja ycTaHoBfeHa Bhlie. MOKHO CKasaTh, 4TO OJHA
nonTBepaaercs Apyrofl. Onsrh-Takd, 3aBHCHMOCTH TMOKasaTens LBeTa OT
JHAMETPOB GONbIle 3aMeTHa Y CHHPAJbHBIX TYMaHHOCTEH. Anajgorgusas Ta-
Gauna Gbuia nodyyena Ilemau u D#imc u M0 Hefl MOKHO obHapy-

KATH TAKYIO Xe 3aBHCHMOCTb, KaK B HamieM ciyuae. HyxHO OTMETHTD, 4TO B
ra6mune XVIII cpennuii mokasareib iBeTa . JUIst CIHEPAJbHBIX TyMaHHOCTeH
nosmyuamncst pasubiv 0.78, Ho B rabmune XVII crmpanbeble TYManHoCTH pasie-

JeHbl HA HOJTHIBL M HMEIOlHe GOJbliie JHAaMeTPbl MMEIOT CPEIHHH NOoKa-
sateap ipera, jgoxoasuuit jo 1.00-—1.06. Jro eme pas LOKashBaeT, 4ro y

r CIHpaJbHEIX TYMaHHOCTEH SUIPO OueHb KpacHoe, n6O, KaK Mbl yKasald, ¥
. - fOMBIINX BHETaJaKTHYECKHX TYMaHHOCTeH IoKasaTelb lBeTa OIpeRelsercd,

riaBHEIM 06pa3soM, Mo HX SApaM. .

Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010019-9



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010019-9

64 ' I'maBa BTOpasn

§ 23. Onpenenenne HOPMAJbHBIX NMOKasaTeded uBeTa

Insa onpenenenuss M3GRHITKOB LBETa MO IIBETOBBIM MOKA3ATESM BHEra--
JIaKTHYECKHX TYMaHHOCTell HeoGXOXMMO HMETh HOPDMAaJbHEle ITOK33aTeNd lBe-
Ta JUIsl JAHHBIX THIOB TyMaHHOCTel. SICHO, 4To 1JIsi BLIBOJA TAKOBHIX JIYYLLS -
HCIOJIB30BATh CaMM BHEraJIaKTHUECKHe TYMAHHOCTH, HO MOXHO ONEpeThCH H
Ha ompejesienus uBera 3Be3fl. IIpunaBas Gonblnoe 3HaueHHe HajeKHOMY Ofl-
PEReJIEHHIO HOPDMAJbHBIX IOKa3aTefell IHBeTa H MOJb3YACh HJS S5TOH LeJH
3BE3/IAMH, Mbl C GOJIBIIOH OCTOPOXKHOCTBIO BEIGHDPAMM MOCHELHHE,

Has sTolt nesn Mbl mocTynuan noxo6uo CTe 661U H ¢ y u Yurdop-
Ry [124], xoTopeMu GBLTH MOAOGDPAHBI 3BE3/IBI-KAPIUKA MO3AHHX KJIACCOB.
B Takom crydae mpennosaraercs, uto 3Besibl-KapJIHKH COOTBETCTBYIOT [IO -
CHEKTPY OTHE/JBHEIM THNIaM TyMaHHOCTeH. COOTHOIIEHHEe THI—CNeKTp, BBe-
AeHHOe STHMH aBTOPaMH, Mbl NMpUBe/H Bhie (cM. §21). UroGhl onpeneants .
HOpMaJIbHBIH TIOKa3aTellb LBETA, MBI BOCIOJIB30BAIUCH H3GPAHHOMN IO AIKON
Kanreiina (UITK 33) u B He#t nogo6pamu 37 3sesj YKa3aHHBIX CIHEKTPaNbHLIX
KJ1accos, Bxoasimiux B karosor BSD [110]. Tanuas niomanka Kanrefina ume-
€T TO NPEHMYIIECTBO, YTO OHA HAXOAHTCH GJIHM3 TraJakTHYeCKOro MOJIOca:
(1=57°, b=-+67°). Brpouem, misi BEIBOZA HOpMaJIbHBIX MOKasaTeNeH LBeTa
no 3seafam G4, G3, G2 u 1. 1., ABAAOMUMCS KapJIHKaAMH, MeCTOMOJIOXKeHHe -
BEIGHPaeMOll MJIOAJKH He MMeeT CYIIeCTBEHHOTO 3HAUGHHS B CBSI3H ¢ OTHO-
CHTEJIbHOK GJIM30CTBIO K HAM 3THX 3Be3f.

YkasaHHas momanka Gbiia 3KCNOHHPOBaHAa ¢ TAKOH e SKCIO3HIHed,
KaK, OOBIYHO, HCCEaYyeMast H HACTOJBKO 3Ke BHIBEAeHa M3 dbokyca, xax noasp-
Has MOC/IeNOBATENbHOCTD, CHYXKAlllasi B KAYeCTBe INIOMIANKH CPaBHEHHs. 3Be- -
326l GblIX MONOGPaHE! MPEHMYLIECTBEHHO APKHe,—10 11 BeJTHYHHBI—, BBHAY
TOro, uto B Katasore BSD naercs monpaspenenwe Ha KapiHKM M THraHTH
TIaBHEIM 006pasoM s SIPKHX 3BesA. Bmpouem, He Hajo 3a6BIBaTh, YTO MOH-
PasfieJieHHst 3Be3N B KaTasore BSD Ha THIaHTHI U KapauKH He 3aCIyKHBAIOT
GoIbII0# Bephl. DTOT Bonpoc MoxpobHo Hecuenosan E. K. X a panse [56],
KOTODBIH /JIs1 OTIpeieIeHHOTO uHucaa 3Be3q B BSD HCHpaBHJI OWHGOYHLIE MOA-
PasmeneHus 10 CBETHMOCTSAM.

B ra6mune XIX parotcs cpenuue mokasatenu 1BeTa, [OJYYeHHBIe Ha OC- -
HOBE NpENIBAPHTEJbHLIX ONpelieNIeHHi, H NPUBeJieHHble K MHTEPHALHOHAILHOR
cucreme no ¢opmyne (2.3). B aroft xe TaGnuie narores HOpMaJIbHbIE TTOKa3a-
TeIH 1BeTa, ronyyernHble CTe6 6uucoM u YuThopaoM nocie nepe-
BOJa B HHTEPHALHMOHANBHYIO CHCTEMY TIO HX JKe (hOpMYJie, NPHBEICHHON HAMM .

Tabauna XIX gbbomo

Tun | Cnextp Crnektp

oo [uigdeen | T | iggemn | TTLL {

E G4—G8 | o0.72(z0) Gs 0.60
- Sa, SBa G3 0.59(3) G3 0.58 i
Sb, SBb G2 0.47(4) G2 0.5% :

Sc, SBc | F8—F9 { 0.38(10) | P9 0.45

| .

Cpenunit 0.59(37) 0.55 ’ . 1
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B § 17. OaHaKO HYXKHO 3aMeTHTDb CJeJ(yiollee: BO-IIePBbIX, NOMyUeHUEe HOPMAITb-
HEIX TIOKa3aTeJiell 1BETA 110 3Be3/laM SIBJISIeTCst OueHb FpyObiM NpuUO/IHKEHNEM,
TIOCKOJIbKY' CIIEKTP OTJebHBIX THUIOB BHEIaJaKTHUECKHX TYMaHHOCTell He MO-.
JKeT TOYHO COBIANATh CO CIIEKTPOM KaKoH-HUOYAb KapJIMKOBOH 3Be3[bl, BBHIY,
TOTO, UTO BO BHEraJAKTHUECKAX TYMaHHOCTSIX HAXOIHMTCA JOBOJBHO OGOJBIIOMH.
TPOLEHT 3BE3/l TMraHTOB. [103TOMY HOpMAaJbHBIA LBET TYMaHHOCTeH HNOJIKEH
COOTBETCTBOBATL KAKOMY-TO CPEIHEMY MeX1y 3HayeHHSIMH, OTHOCSIIUMHCS K.
KApJWUKAM U K THPaHTaM. o
Bo-BTOPBIX, KAK YKA3aHO Bbille, BRHAY TOTO, YTO B CJydae TYMaHHOCTEH
MBI HMeeM JeJO ¢ NPOTSLKEHHBIMH O0beKTaMHu, 4 B cliydae 3Be3/—C TOUeUHbI-
MHU, MOXeT BHIHTH CHCTeMaTHUecKoe pasjuuue B MONydYaeMblX IBeTax, 4To
ONMSITh-TAKH MOXET PUBECTH K CHCTEMATHUeCKOH OMIHOKe B ONMpEleNeHHH U3-
. 6bITKOB 1BeTa. Mexay Tem kak yCre66uHca u Yurdopaa Tmomod-
HOe ABJeHHe OyjJeT Majo 3dMeTHO BBHIY NPHMEHEHHS 3JeKTpo(hoToMeTpa.
B-TpeThux, ¥ 3Be3/[ KapJUKOB MO3JHHX KJACCOB, OJHOTO U TOTO JKe CHeK-
TPAJTBHOTO TMOAPA3JENeH s, BT OUeHb CHIBHO 3aBHCHT OT aOCOMIOTHOH Be-
minHbL. JLs mpuMepa MOXHO yKasath Ha nedslil pag paor Ooprta [100F
w Cte66unca u Yurdopna, o6HApYyKHUBIIHX 3TOT 3pderT. B ga-
craoctH, Cref66uuc u Yutdopn [124] ykasamu, uTo 1751 3Be3f Kap-
JIMKOB, NPH H3MeleHuH aGeomoTHON Belnuusbl 0T M=3.7 no M=+-4.7, noka-
34TeJib 1IBeTa B WHTEPHAIMOHAJBHOHN IIKaJNe MEHseTCH or - 0¥ £5 10 -1 0m 94,
TakuM 06pas3oM, nojadupasi 3pe3nsl M=-3.7 wm M=-4.7, MOxHO IpHI-
TH K COBEePUICHHO DA3JNHUYHLIM 3HAUEHUAM HOPMAaJbHBIX NOKasareleldl nBeTa u
TeM CAMBIM-—K PA3JMYHBIM 3HAUEHHSM H3OBITKOB IBeTa. )
BeiGop 3Be3/l B KauecTBe CTAHAAPTOB JJISI NOJNYUYEHHS HOPMAJbHBIX HOKA-
3aTenell UBeTa BHEraJaKTHUECKHX TYMAHHOCTeH sIBJIsieTcsd OUeHb TPYORIM NpPH-
OJAMIKEHHEM; HeCOMHEHHO ObL1o OBl JIyyine, yToOH JJIf BBIBOJA HOPMAJbHBIX:
noKasareJel NBeTa CHYKHUIN CAMH BHerajJakTHueckue TymMaHHoctH. Hecmorps
Ha CKasaHHoe, KAK YBHJHM HXKe, IPHU BLIBOAe 3aKOHA IOIVIOLIEHHS CBeTa MBI’
OBLIM BHIHYXKIEHB HWCIOJIb30BAThH HOpPMaJbHLIE [IOKa3aTeld LBeTa, NaHHBE B

rabanue XIX.

§ 24. O KocekaHc-3aKOHe

‘Kax u MHOrHMe JApyrue aBTOPbI, Mbl BOCIOJb30BAaNHCh AJIs ONpejeseHus’
H36HUPAaTeJbHON ONTHUECKOH TOJIIMHBL B HATPABJIECHHH MHOJIOCOB CEBEPHOTO
I0KHOTO nonynrapuiéi Hamefl 'aymakTukhk 3akoHoM KocekaHca. Ilosyuenne u3-
GUpaTeIbHOM ONTHUECKOH TOJMIMHBLI CYIIIECTBEHHO, MOCKOJNBKY H3 Hee MOXKH®
BHIBeCTH O6Inee noryouienue Ay (cM. HHKe).

[To sakony Kocekalca, KpoMe H36HPATENbHOA ONTHUECKOH TOJIIMHEY,
MOKHO TOJYUHTL COGCTBEHHOE IMOTJIOIIEeHHe HCCIeIyeMBIX OObeKTOB, Ha KO-
TOpOe YKa3blBaeT INOCTOSHHBIN uieH (opmynasl. V3 Hanmmx HaGmoMeHHN Wbl
TOCJIe/IHETO He MOJAYUNIH. B cyyae 3Be3/l MOCTOSTHHBIN WJIeH MOMKHO TOJIKOBATh
Kak TOTJoleHHe B cOOCTBEHHOH aTMocepe WM NPHIUCHIBATHL €r0 OUIHGKE

‘ Hyab-yHKTa. Tak, nanpumep, Cre66uHCc n Yutrdopna [124] rosopst
0 cOGCTBEHHOM MOTJIOMEHHUH B CIyuae BHEraJIaKTHYECKHX TYMAaHHOCTeH, a JJst
;?334,?””3' B oHu OOGDBACHAIOT NOCTOSAHHLIA WJEH KaK OUHOKY HYJIb-IYHKTA..

| {

5. Broomn. Adacr. acrpod. ofe., No 13
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CoriacHO BHIIIECKA3aHHOMY, XKeJlaTeJbHO OBUIO OBl MONYYHTH KOCeKaHc-
3aKOH AJIST OTJIEIbHBIX THIOB TYMaHHOCTeH, YTOOb! BHIACHUTD, BAXKHBIH ¢ TOYKH
SpEHHS 3BOJIOLHMH BHerallaKTHYECKHX TYMaHHOCTeH, BOIPOC O TOM, Kako# THI
ob6nafgaer HauGOJBIIMM COOGCTBEHHBLIM MOIVIOMeHHeM, MBI XOTeNH sl 3TOH
HEJIH NOJIYYHUTh KOCEKAHC-3aKOH JJIS TPEX OCHOBHHIX THNOB TymaHHOcTell. Ho,
BBUAY HeGOJILIIOrO YHCJIA TYMaHHOCTeH, MBI OIPaHHUYHJMCh JHUIb ONpefese-
HHEeM OITHYECKOI TOJITHHBI KaK CeBEPHOT0, TaK H I03KHOTO nosaymapuil ['anak-
‘THKH [0 BceM TunaM tymastocrefi. Huxke parorcs Tabauust XX u XXI, Koro-
pBle COCTABJIEHB! IO OCHOBHBIM THIIAM TYMAHHOCTEH JJISi CEBEPHOIO H IOIKHOI'O
nmosymapui, coorserctBenHo. [Tonp3aysch nmo Tabmuue XX cpelHHM NOKasate:-
JieM 1BeTa AJisl JaHHOH LIWPOTHI, a4 TaKXKe W CPETHHM 3HAYeHHEM HOPMAaJIbHBIX

Ta6auua XX gbéomo Ta6nuua XXI gbbogno

b b 1L b b 1L
+30° +26°—+350 | 0.87(21) ¢ —20% | —160— —250 1.03(10)

40 +36 —+45 | 0.58(37) ~30 | —26 ——35 0.90(6)

50 +46 —+355 | 0381(69) —40 | —36 — —45 0.88(5)

60 +56 —+65 0.77(108) —50 —46 — —55 0.81(26)

70 +66 —+75 0.75(124) —60 —56 — —65 0.76(15)

8o +76 —+85 0.71(36) —70 —66 — —75 0.57(10)

LA SHEY |

noxasaredieii usera [1LI=0m59 gmas Bcex THIOB, AaHHsiM B TaGmuue XIX,
Wbl TOJNYYHJIH KOCEKAHC-3aKOH JUIsl CEBEPHOTO MoJylapus [aJlakTHKH B BHIe
PaBEHCTBA: R

M .
Ty == 1y = $0.024-0.13 cosec b- (2.20)

[Tonb3ysich TakXke CpPefHUMH NOKasaTensimMu nBera Tabauubnl XXI m tem
JKe 3HAaueHHeM HOPMaJbHBIX NOKasaTeliedl LBeTa, MBI MOJYUMIM TeM Ke CHo-
£060M KOCEKaHC-3aKOH AJIsT IOXHOIO MOJYIIApHS B BHIe PaBeHCTBA:

tg =1 lllg =-—0.024-0.17 cosec b. (2.21)

Kax Buaso u3 paBeHcts (2.20) u (2.21), usbupaTtenbHasi ONTHYECKAH
TOJIIKMAA KaK /s CEBEPHOro, TaK W JAJs I0XKHOro mosoca 'ajakTHKM paBHa
10.15. MoXHO cKa3aTh, YTO 3Ta BeJHUHHA JOBOJBHO XODPOIIO COBNANAET C TeM
%03 GUIEEHTOM TIOTJIONIEHHs] Ha Kuonapcek A==0" 28. KOTOpbI# MBI IOJy-
YaeM HHXKe, TIPH MONYIIEHHH MJisi [OJYTOMIHHE NOTJomamomero cios 500
mapcek. Ecan Bennuungy t—=07 15 npuBeneM K MHTepHALMOHANLHOH CHCTe-
me 1o ¢opmyse (2.6), T. e. yMHOXuUM Ha Koadpduument 0.72, To HONYUHM
T=0M11, yro MOXHO CUHTATH IPHEMJEMBLIM pPE3yJIbTATOM.

Tem He MeHee, ONTHUYECKYIO TOJMIIMHY T=0715 Henp3s CYHTaThb BHOJHE
XOpOLIMM NMPUGIHKEHHEM K JefiCTBHTEIbHOCTH BBAAY TPYAHOCTH HAXOXK/JCHHS
HCTHHHOTO HOPMAaJIBHOTO NOKa3aTesisi 1{BeTa TyMaHHocTell no 3se3gaMm. Beps
HECKOJILKO HHble 3HAUEHAsT HOPMAJIbHEIX TOKa3aTeNell BeTa, MOXHO MOTYIUTh
MeHblllee HJIH Goqbllee 3HaUeHWE Kak JJIA Ty Tak W AJs MOCTOSHHOTO 4JeHa
B pasBeHctBax (2.20) u (2.21). v

Takum 06pa3oM, 1Be OCHOBHbIE TPHUKHBL: 1) TPYAHOCTb ONMpeeNeHus LIt
TYMaHHOCTElN HOpMaJIbHBIX NOKa3aTesell IBeTa, TOCKOJIBKY HEMPaBHIbHO OBLIO
OBl yMaTh, YTO OJHOMY H TOMY K€ THNY BHEraJaKTHUeCKHX TYMaHHOCTeH Mo .
thopmMe COOTBETCTBOBAJ GBI OZIMH H TOT XK€ IBeT, W 2) CymecTBOBaHUE B CAMMX
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‘BHETAIAKTHYECKHX TYMaHHOCTSIX H3GHPATENbHOIO MOIJIOUICHHS, 3aBHUCSILIEI0
‘OT THAd U OPHEHTHPOBKHM 3KBATOPHAIBLHON IIOCKOCTH TYMAHHOCTH OTHOCH-
TEJIbHO JTyya 3peHHs], JeNalOT HECKOJIbKO 3aTPYJHHTEILHEM NpPHMeHeHHe BHe-
TaNMaKTHYECKHX TYMaHHOCTell B KayecTBe OGBEKTOB Il H3yueHHs HOIJIOLLe-
Husa B Hame# ["anakruxe. s Gollee HAReKHOTO UX NPUMEHEHHS HEOGXOLHMO
-3HaHHe, N0 KpaiHed Mepe, CNEKTPANbHOIO Kiacca AJS KaXKI0H BHErajaKTH-
yecKoH TYMaHHOCTH, K KaKOMY TUIIY OHa He OTHOCHJIACh Oml.

§ 25. O 3axone moraomeHns

-MHorumMu HcesefioBaTeNsIMH 3HAaUEHHe NOKAa3aTeJs « B 3aKOHE [OMIO-
eHHA ASbA* NPUHHMAJIOCh PABHBIM eHHHUE IJIS ¢oTorpactuueckoro u By-
SY4JbHOTO yYACTKOB CHEKTPA, YTO HYKHO CYMTATH JOBOJBHO IPYGHIM MPHGIH-
JKEHUEM, NOCKOJILKY, KaK yCTAHOBJIEHO N0 H3YUEHHIO CHEKTPohoTOMETpHYe-
“CKHX TDAHEHTOB NOKDACHEBLIMX 3Be3Jl, 3HAUEHHE o MEHSeTCs B JOBOJBHO
LIHPOKHX Npefesiax (MOAPOGHO cM. HUXKe). 3HAYEHHEe ¢ OUEHBH TECHO CBSI3A-
HO ¢ 34BHCHMOCTPIO OGIIErO MOIJIOIEHHS] OT H3GHITKOB LBETA, a 3TA 3aBHCH-

MOCTBH SIBJSIETCSI OCHOBHOH B JieJie H3YUECHHSsI Kak MeX3BE€3JHOI'O, TAK U MexK-
TAJNAKTHUECKOI'O IMOTJIOUIeHHS. )

O6osnauas nokasareadns .« g (ororpaduueckux ayueis uepes o, —
s oTOoBH3yanbHBEIX uepe3 ay , a obilee noryiomenue B QororpaduyecKux

-Ayuax-—uepes A, u B QoTOBU3YANBHBIX yepes Ay, a Takke H3OBITOK HBeTa
gepes WL, Moxem Hamucars:

Ap=br, ", A, = bay ™, (2.22)
HiL=b(y “P—, "), (2.23)
Bocnonbsyemest ussectuniMu 3asucumocrsmu Yp= Ay - A

ZITA 71Ty
‘Corracuo (2.22) u (2.23), mMoxem Iepenncarb Ux CAeAYIOUIHM 06pasom:
kl')“(lp ;aﬂu
e Y v =
e N SR
Oru dopmyns, B cayuae Ap= %y =1, IPHHUMAIOT CAEAYIONIHH BHA:
X" m |
Yp-_—______l_l’__:_., Ty =m — le.,., s
(A —2a7) (o — X&)
B KAKOBOH Qopme uMu yallle BCero u NMombsyioTCs.

BBenem st oTHOWIERMs O6LIEr0 MOTVIOMEHHS B (ororpaduueckux my-
Yax K o6eMYy IOTIOHIEHHIO B ‘(POTOBH3yaNLHBIX 0GO3HAUEHHE:

'
]

v : (2.24)

A e 76
Toraa paBercrsa (2.24) nepenumyTes B 6ojiee NPOCTOM BHILE:
H 1

, = . 2.26
H—1" " {1 (2:26)

- Uy
HeAr _bh™ N (2.25)

No=
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68 . 'naga BTOpasd

OTciofia OUeBHAHO, UTO 3TH KO3 HUIHEHTH CBA3AHB MEXKAY coboli cles:
AyiomuM o6pasoM: ‘
v YI’=YV+ 1. (2.27).

Vpasuenus (2.26) oueHb YAOGHBI JUIsl BBIYHCICHHSA K03(h(PUIHEHTOB Ty
H y,, €CJTH TOJBKO ONpefle/ieHa BelHInHa H.

Brlunc/IeHHsl [IOKa3blBAIOT, uTO BeinuvHa H B ciiyuae pasHbIX o HMEET'
pa3MepHOCTb, T. €. €CiH MBI OepeM pasHbie SHAUEHHS &, UTO H NOJNydaeTcs:
Ha camoM fele, JJii A, ¥ Ay TO KPHBEIM CIEKTPO(OTOMETPHYECKUX rpaji-
entoB Pyaguux [107], O.A. MeabHHKOBA (37] u» Cre66unca,
Xabdpepa u Yurdopnra I[122] (3TH KpHBBle NPHBENEHbHl Ha uYepTe-
xe 11), To ans suadennst H u 1151 KOSQOHUIUEHTOB v, 11 Yy NOJYHAIOTCS:
pasHble 3HAUEHHS] B 3aBHCHMOCTH OT TOTO, KAKAMH eIHHHUAMH JLIHH BOJIH MbI
TOJb3yeMCsl TP BHIYMCJEHHSAX: MHKDOHAMH, MUJJIMMAKDOHAMH HJIM  aHr-
cTpemamu. Tak, Hanpumep, ecii A H3MePATh B AHICTPEMAX, a JUIA &, H &y

6pars ai’6?=0.86 u a*®®=1.15, MEI MOJY4HM, yroy,=1.11 u y =0.11, HO:

eCcJlH A H3MepATk B MHKPOHAX, Mpu Tex Xe 3HAUEHHAX NOJYYHM:
YP='4'85’ YV—S.BS-

Kak BHAuM, pasjinyHe 3HAUMTEJbHOE.
Bhillecka3aHHOe BMIHO TakxKe M3 caenyiouiero. Jlorapupmupys paBeH-
cTBa (2.25), monyuum: ‘

“ O
Ay
IgH=1g -”_; = aylghv—10p Ighp
Ap P
Tak Kak BCerfia oy >>¢p, K4aK 3TO NOKAsbiBalOT KPHBEIE Ha vepTexe 11,.
10 3aMeHsIs &y = dp + A, MBI MOXKeM Nepenucarth Opeibliylilee PpaBeHCTBO. B.
ClleAyIOINeM BHJE:

1IgH = a,lghy —aplghp+Aclighy
UIH
lv :
2 L Aalghy - (2.28)
Ao
Kaxk BuaHO M3 paBeHcTBa (2.28), mepBhiii ueH B IPaBOH 4acTH He 3aBH-
CHT OT BHIOpAHHO¥ HaM# €IMHHIBI JJIMHBE BOJNHEL, a BTOPOH WIEH 3aBHCHUT OT
e[HHALB LIMHB BOJHH, NI03TOMY M BeauurHa H B IeloM 3aBUCHT OT BhIGpaH--
HO e[[MHWIIb! AJIHHH BOJHEL [IpHHSAB BO BHUMAaHKe CKa3aHHOe, MBI YOEIHIIHCh,
yTo BenuunHa H MMeeT pasMepHOCTb, H TOSTOMY paBeHcTBa (2.23), (2.24) n
(2.26), xoTopble CIpaBeANMBHI, KOTAa &, = &y , HeCIpaBeJNHBBI— KOTNa.
4y = oy W HX CleJlyeT Iepenycarth B BUAE!

lgH=ua,lg

Ap,=b)y %, Ay =bA, %, HIl=(bA"?— bjAy ®). (2.29)
B Takom cayuae mias H, BMecro (2.25) Gyaem HMeTb: '
: a
Ha= D (2-30)
b,As%? .
Kak BHIHO M3 3TOro, B BhIpa)keHHe IJisi onpejejeHus H Bouwm mocro-
SIHHBle BeJHMUHUHH b ¥ b,, KOTOpbIe Mbl JOJIKHEL OnpesieNnTh. OHH NOJKHBE Me- '

HSAThbCH COTJIacHO ypaBHeHHAM (2.29).-B 3aBHCHMOCTH OT TOTO, KaKHe €AHHHIIBE
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JUIMHBI MBI Gyfem GpaTh mis A. Ilostomy, uroGsl BennunHa H He meHsmach
NpU pasHbIX €AHHHLNAX A, Mbl JOJKHH ONPEAENHTH MOCTOSIHHBIC b u b,.
Onpenenexue 3THX IIOCTOSIHHBIX H3 paBeHcTBa (2.29) mupexpcraBaseTca

<HexeJaTeJbHbIM, NOCKOJbKY TpebyeTcsl 3HaHHe 3HaueHn#t A, Ay u MU, Ho
A

-@CJIH OHM H3BECTHBI, TO y,= 1-1[—; HENOCPE/ICTBEHHO BBIYACASICTCS, YTO SBJISI-
%

eTcs KOHeYHOM 1eJiblo NoCcTaBJieHHoR 3anaul. [losromy TpeGyeTcst onpene/nTh

Benuyuny H Hesapucumo, He 3HAs HaOMOZATEeNbHBIX AAaHHHIX A, A, u WL

Hupepennupysi paBenctso M =bA, “?—bAy ¥, Gyaem umeTs:

Gy lvav_l “plpapﬁl ; .

v p
B pasedcrBe (2.31) MBI MOXKeM MOJOKHTD: d)gp—_-.l/o\, i dAy = 14,
B takom cayuae (2.31) nmepenmiuercst Tak:

d(H I 4-bagh, (ap+li=b a, Ay @D

“HJITH
b oy )\p(,tp-f—l )\pap-‘—l

b o (ty+1
1 P A by,

d(ury). (2.32)

b
JloxcraBasis OTHOIIEHHA NOCTOSHHBIX . B paseHcTBo (2.30) mia H, moxy-
: \
1
UM
oy l,,“f’+ Wl gt kpap"'l

g=2vf &~ A

aptl
ap kv v )\pap lp@p b1_ “p

d(UL).

. ) :
“Q603Hauast a=1,a”+1b_”, nas H 6ynemM umers:
1

H= Oy )\p . ad(I/IIJ;)

“va XV 06,,

(2.33)

Tlonwsysice pasencreamu (2.33) u (2.30), nns KoadpuLEeHTOB OyIeM HMEeTh:
_ %y Ay — ad (M1L) Oy Ay

Ve v = B

ay Ap — %phy —¢fd (VII)

&y hg— tphy — ad(W11)
Cunrag, uto npu di,=diy =1 A,  Benmumma ad (ML) mana cpasuu-
‘TENLHO ¢ APYTHMH WIGHAMH, MbI MOXKeM NpeHeGpeub 3Tl BeJHYHHOH B (opMy-
-tax (2.34). Torna nonyuaem (opmyist (2.35), yuoGHble JUIs BHITHCIICHH:

(2.34)

%y A x
Yom My o b (2.33)
Ay lp'_‘“pkv Ay Ap‘““plv

Jlns TOrO, UTOGHE! MOATBEPAHTD CHPABELIHBOCT dopmya (2.35), HeoGxo-
-IHMO KOJIHYECTBEHHO OLEHHTH OTOGPOINCHHYIO BEJIUUHHY ad (H1I), Bxoxsmuyio
B (opmyanl (2.34). Ilaa 3T0r0 ONEHHM OTHENBHO 4 H OTHENBHO d(ML).
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7 o 'siasa BToOpasd

a +1
A A
Jlng OUEHKH @, BO3bMEM €ro BhIpa’KeHue ~P. 3aMeHUM B HeM. by,
b,
©  pbipaxkeHHeM H3 paBeHcTBa (2.29), Torga sl 4 OKOHYATEJbHO ByneM HMeTb:
o A A,
Ay’

. . o [+
Ky/a BHeCeM CJe[yIOline 3HAUEHHA: A, =42004, A = 5400A u A =2.7.

B peayJsbTaTe NOMY4HM:
a=84 X 10°A/3s. Bea.
Mpucrynum x Bruncaenuto d(HLI). C 3Toit nesibio BOCHONB3yeMCs Tab--
nuuedt, npusesentol B kuure ® a6pu [74] Ha crp. 142. OHa jnaer Koauue:

CTBO SHEPTHH, H3JyyaeMOl Mexay MIJIMHAMY BOJH Ay M i, OTHOCHTENbHO:

BCero ualyueHus Teja. TabauyHas BeJIHUHHA, COTVIACHO ®abpu, BHpPA3UT-
cq TakK: ' .

Ag
[EX
Fo M

fr
O

B Bhiuncienusix Mbl npuHuMaeM T=6000°, a Tak:Ke H3BeCTHbie rpaHHNbE
nponmyckaemocTd Hauix ¢uiprpo BI'3 u IT11.

Mnu moxeM Hanucatb, yro M =TI, — 111, = AllLl,
d(HIT) = d(AlTIT)= (AT 4 3) — AIILL

CorsiacHO BhIIENPUBEAEHHBIM JaHHBIM, Mbl BBIYHCJAEM Allll, a motom:

[OCJie CMelleHHsi IPaHHL, (QPHILTPOB M Aeff HA IK; nonyuaem (Al 4 3)..
Beps pasHocTb, MBI GyJieM HMETb BEJIHYHHY:
' d(11L)=0m00005.

EcJii B JajbHefilieM, NOJyYeHHEe 3HayeHHs nepeMHOXuM Ha ¢ u d(HLI);.
10 pas ad (M11) monyuuM OKOHYATENBHO: ,

v ad (MI1)= 420?\/33. BEJI.

- EcJld CpaBHHM 3Ty BeIHYHHY C APYPHMH WIEHaMH, BXOJSUIMMH B GOpMY-
abi (2.34), ME yBugum, uto ad(HL]) mo kpaiinei Mepe B 10 pas meHblue, dem
OTeNbHEE YJIEHH, T. €. OTGPOIIGHHAS BeHYHHA NPEJCTAaBJAET TOJIBKO JHIIb-
10% no cpaBHEHHIO C OTAETbHEIMH WIEHAMH H JocTHraeT 15 % okoHdaTelBHOH
BeJIMUMHB 3HaMeHaTels.
Kak BHAMM, 5TOT WieH He TaK Y He3HauHTesNeH, HO oTOpachiBas €ro,
MLl He OUEHb CHJIHO MEHSieM OKOHUATeJbHBIi pesyibTar, €ClH NMPHHATH BO:
BHHMAHHe B KaKHX IIMPOKHX NpeleNax MeHAeTCHd BeMYHHAa Y Y PasHBIX aB- ‘
ropoB. ITosTomy M pemman ocraBuTh (opmyns (2.35), nockoneky, Kak.
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VBUJKM HHXKe, OHH HalOT JYYIHe pPe3yJbTaThl, NPH CPAaBHEHHH C JAPYTHMK
4BTOPAMH, Y€M 3TO NOJYYaeTCsl IPH NONb30BaHHM (opmysol (284), npu yc-
JIOBHH o, = ¢ =1.

OueHHM TakKe, OJHAKO, HACKOJbKO Pas3NHyHble pesyJbTaThl HAaeT IpH-
meneHue dopmys (2.35) u (2.34). PaccMOTpPHM IJIsl 3TOrO BhIpaXkKeHHe IJs
H B 3tux ¢opmynax;

A % ‘

H, ==Y, H,=—2 L
1 }. 2 x ;\ 3 p
D piv b1lDP

Bl

B cayyae, Korfa Mbl nojbayemcst popmynamu (2.84) mas Hy, ﬁb.nyqaem
1.28, (mpunumasn ocp:ocvzzl), a >((eKTHBHBlE JUIMHBL BONH A = 0.54 1 A,=0.42
MHKPOH. B cayuae, xorna Mbi moabayemcs opmynamu (2.35), mist Hy moay-
gaeM 1.55 maist Tex e - 5(p(eKTHBHBIX  JJHH BOJH U COOTBETCTBYIIHE HM
@ =1,80 u % =0.90, COIJIACHO rabanue XXIII.

O npuBenenHbx 3HaYeHHsIXx H MOXHO cKasaTh, YTO OHH OJHOTO ITOPSAAKA.
B cayuae dopmya (2.35) sHaueHus H, cMemarorcs B CTOPOHY TOYHOTO 3Ha-

b A% Ay
yeHHss Hi== —z—— [OCKOJBKY, ANst Hy= == H3 - HaOMONEHHBIX NAHHBIX
b, AP A,
MOXHO NPHHATD, YTO NOrJolleHHe B GoTOrpaduyeckux Jydyax B MOJTOPa pasa
0oJiblile, UeM B BH3YAJBHBIX, T. e. Hay= \J’ =1.5. TakuM oOpasom, MH MOXKeM
e
v

sakioudtb, uto (popmynnr (2.35) Gojee ONM3KM K HCTHHE, 4eM (DOPMYJint
(2.34) 1 MBI MOXKeM TOJBb30BAThCS UMH. OIHAKO, €CJIM BeJHUYMHA o He 3a-
BHCHT OT JJIMNBI BOJHB (YTO B NPHHUHIE HENPABHJIBHO CUHTATh), TO B STOM
ciaygae 6osee TOYHbIMH (popmytamu Oymyr (2.34), a me (2.35).

Pacemorpum gopmynsr (2.35) anst ciydast, Korfa tpebyercs nepeBecTa
paccMaTpHBaeMylo CHCTeMy U3OBITKa IBeTa B MHTEPHALUOHANLHYIO HIM ADY-
rylo cucremy norgomiennss A. OGo3HAauuM B 3TOM clIyyae KO3(pUIHEHTH
vy’ Hamuumem paseHcrsa juisi: '

a,’
ip
Alnt — Adnt .. Y —8.

APt=n2 ", Ab=pj .

B wnrepHaunuoRnaJpHOH CcHCTeMe IIOKasaTelb o« Mbl 3aMEHHJH THOKa3a-
renamMu 3. Auasornuno (2.22) nanmuem: '

Adnt A\int
P v

(2.36)

Onnako, ecau Mmbl Bocnoab3yeMcsi saBucuMoctbio MIL paccmarpuBaemod
uBeToBOH cHcTeMbl 0T MII MHTepHANHOHAJNBHOH CHCTEMEl, TO B TAKOM ClydYae
MOXeM NONYYHTh (POPMYJIbI, TOXKIeCTBeHHbie (2.35).
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‘Kospunuenr nepesopa MLL* B ofuiee norjoiienne A;')’“, 0603HaYH™M

int. -
sepes vint; -,

Aint Alnt
v

Yjﬁnt =Mﬁin"t’ Yifm =L—/Illintv' (2.37)
Hckniouas Al'l-)“, Aint g3 (3.36) u (3.37), momyynm:
ML MR
=== , = . 2.38
Yp lI/II[ Yp Yv I/II_[ Yv ( )
NI [int

Orﬁo'ﬁeune I o6osHaunM dvepes N, (sHaueHume N WOXKHO yCTa-

HOBHTD Ha OCHOBe HaG/0aTeNbHBIX JAaHHBIX), H TOTAa mpejbiaymas dpopmyna
OKOHYATEJIbHO TEPeNnuueTcs: B BHAE:

Y'v= N Yi)nt ’ Y’V=N Y]‘.,!lt . . . (2.39)

BHocst B 5TH ypaBHEHHs 3HAUEHHS Yp u vt mo ¢opmyne (2.35),

OyaeM HMeTb:
Y =N mL, v =N _b_ﬁ_l’a"_-m.
_ v ISv)‘p - 3plv Y 13vkp - pp)kv
HIK
H 1 B.A,
_ ' N — — " =N —— He YP (2,40
Tp T v TR 8.0 )
YpaBuenusi (2.40) Obuld HCIOJB30BAHBI HAMH JJIsi TePEBOLA HU306BITKOB
uBera, nonyuensbix CTe66MHCOM u ero koeramu [121], B obumee mo- .
TJIONIeHHe B MHTEPHAMOHAJIBHOA cucTeMe. Kak yCTaHOBJEHO TOJBKO-YTO YIO-
’ ”[ int
MAHYTHIMH aBTOPaMH, OTHOLIIEHNE T nan N paspo 1,5,
Ilanee Bocniob3yemcst opmynamu (2.40). [lns sroro o6patames K Tad-
Jaunne XXII, rae HaxO[HM, YTO Y;')m = 3.4. B rakom ciryuae isi y', Mbl Gylen
HMETh:

Y'p=3.4>(1.5=5.1.

[MosyueHHas: BeJMYMHA [OUTH COBMAJAET C BEJHUHHOH, BbIBEIECHHOH AN
Toro e xatagora H. ®. ®nops [51] (5.14+0.2) nO. A MenbHHKO:
o M [38] (5.0) 1 oueHb GiH3Ka K BeJIMUHHE HHXKHEro npejena y', KOTOPYIO
Qopr [100] Hamen Apyrum myTeM. . . .. .

Takum o6pasom, ypaBHeHus (2.40) Aai0T AOBOJILHO HaleXKHbIE Pe3yJbTa- .
TH U ellle pas yKasbiBaIOT Ha Mosb3y dopmyn (2.35).

[pu BBIBOAE BEILIENPUBEJEHHBIX (HOPMYJ MBI CUMTAJIH, YTO BeJHYHHA NO-
KasareJig o MeHAETCH C ILJ'[I/IHOﬂ BOJIHBI. HOCMOTPI/IM, HACKOJIbKO 3TO AOomy-
IeHHe COOTBETCTBYeT JeHCTBHTeNbHOCTH. VI3BECTHO, YTO GOJIBLUMHCTBOM HCCIle-
JhoBaTenell 3HaueHHe « Kak JJs (oTorpaduueckux, Tak H AJifA (HOTOBH3yaIb-
HBIX Jyyell, IpH BBIBOJe Koa(h(dHUMEHTA Yp H 'Y, NPHHAMAJOCH K4aK MOCTOH-
#Hoe. Ho, Kak ykasan paja ucclenoBaTenelf CeKTPoQOTOMETPHUECKHX Ipajii-
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-eHTOB nokpacHeBwux 3Be3q (Pyaguux [107], O. A Meabuukos [37]
W JpYrHe), NOKasaTeNb 3HAUMTEJNLHO MeHseTCsl Kak i (OTOrpaduyecKus,

TaK H Ui HOTOBH3YaNbHbIX nydell. HaMu Obuid onpenesiedsl 3HaYeHHS MOKa-

-3aTefIst &« C NOMOIUBIO KPHBHIX CHEKTPOMOTOMETPHUECKUX IPAJHEHTOB IIO-
KpacHeBIUHX 3Be3J Mo AaHubiM Pyauux [107], O. A. MeavHHKOBA

1871, Cre66nnca, Xaddepa u Yiardopaa [122]. Kpusbe
CHeKTPOGOTOMETPHUECKHX TPATHEHTOB 3THX aBTOPOB AAIOTCS Ha ueprexe 11.
Kpubas Cre66mnca, Xadpdhepa u Yiitdhopaa npHUBele-

Ha k cucreMe Pynnuk u O. A MenbHHKOBa 10 Qopmyie (2.41):

Ig(Am + D)=— & lgh + lgc, =Igk + lgc, (2.41)

e k=cA % Am=c,A~%, ¢y, = 22
1
Ha veprexe 1! Hamecenb xpusbe Py g u K, y koTopoli D=---0.66,
‘Cre66uHca wero xomer s HD 190603——HD 190993 u O. A. M e 11 b-
HHKOBa (cM. B ero pa6ore ¢ur. 4).

Kaxk nokasesaer ueprex 11, a Takke Ta6anma XXII, xpuByro Cre6-
OHHCA Hero KoJier MOXHO CYHTAT NPSAMOH, HAUUHA ¢ A 5300 A u jajib-

- o, Y
e, ¢ rpajHeHToM OKOJXO 2. [IJist ANUH BOAH, MEHBIIMX yeMm A 5200 A, kpuBas

“CTaHOBHUTCA GoJiee MOJIOTOH, H 3HAUSHHS d_ s pororpadHueckHx nyuel ua-
XOIATCS B NPeAeNnax. 2 >>¢>0.

ey

\ ey

ol \©
36 a7 38 39 th

Yeprex II Bobobo

B ra6mune XXI1 natorcs smavenus KOs pHIHeHTa Tp /UIS PasHHEIX
Yp ! oy M MUIsL DASHBIX 9(GQEKTHBHBIX JJUH BOJH, BBHIYHCICHHBIX o dhopmy-
Jgam (2.35). Ecau pas @ U e« Mbl OyAeM CHHMATh 3HAYeHHS MO KpI/IBOﬁ“
Creb66utca wu ero kommer (kpuBas C), COOTBeTCTBeHHO mas Boad
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74 ) "l'7aBa BrTODASA

A 4400 A 1 A5500A, TO jUIst 71";”‘ nonyuuM 3.1, a mo kpusoii Pynanux
(xpuBast A) Ana Tex XKe BOJH- )"0 =2.4. TpuMem 3HaueHue yi't= 3.1, NOMY-
yenHoe MO AaHHBIM KpuBoit C, xak Gosee HaJleXKHOE. dra BeJIHYHHA XOPOUID:
coBnanaer ¢ AaHHeIMH Annepa u Tpamniepa [63], xoTopHIe IAF
‘Tex 3Ke JAJHMH BOJXH NOMyuHin 7yt =2.9. Coryiacue pe3yJabTaToOB HYXHO
CUHTATh OTJIHYHBIM. BoOGIe Hy:KHO OTMETHTb, 4TO, NMOJB3YSCh (HOpMYyJaaMy
(2.35) nast v, W Y, T.€ AT PasHBIX o nosiyyaeM 3HaueHHs: KOG Uil -
CHTOB HECKOJIbKO MEHBIIMMH, UeM 3TO MOJydyasoch NpPH He3aKOHHOM AOIyLIe-
HaM o) = a, =1 VMeHbllleHHble 3HaueHHsi Ko3(ouuuentos (2.4; 3.1; 3.1}

GoJblile IPUONHIKAIOT HAC K HCTHHE.

Ta6nuna XXII gbéhomo -
o, . ' {
ég‘, A4400| 25500 H Y{)nt A4250] A5100 H | ” 24060| A5400 H Y,
z"*(g s| @ ay ap y ap v
DA 081 | 173 170 2.4 ;] 073 | ra5 | 1.31 42 | 058 162 |- 2.10 1.0
G 11§ | 212 | 1.47 | 3.1 l 095 | 175§ 1.54 | 2.9 | 085 | 1.95 | 73| 2.4
% .13 | 199 | 41| 3.4 I 095 1.55 | 1.34 | 3.9 | 085 | 1.84 | 1.63| 26

Ecai Mbl IpHMeM 3HaueHds: kos(duIMenta Yy, AJs NepeBoja H3CHpa-
tespHOro morsiomenns MIL B ofilee NOrJOUIeHHe B MHTEPHAUMOHAJBHOH CH- .
cTeMe paBHBIM 3.1, a TaKme [JISi ONTHYECKOH TONLIHMHEL Iu(pdepeHIHAIBHOTO
NOTJIOLEH!St B HHTEPHALUMOHANBHOH cucTeMe < == 0.11, 4To noJyYeHO BhILE,
COTJIACHO KOCEeKAHC-3aKOHY, TO JJsi OOLIero Morjiomenus A, B HampaBleHHH
rajlakTHIECKUX IIOJIOCOB MOJYYHM:

AX°= ylnt.g = 07 34 (2.42)
Ecnu cpaBHuTh Hamy BesiuunHy AR ¢ BeNHYHHAMH, NOJYYeHHBIMH
JIPYTHMH aBTODaMH: :
Xac66m [86] . . . . . 025
D Buanauamc [143] . 0.305 b
Ooprt [1001 . . . . 031 '

IM.TI. Tapenaro [43] . 0.34

B. E. Mapkapsn [34] . 023040
TO YBH/HM, YTO Halla BeJHUYHHA TOYHO coBmajaer ¢ BejuyuHoll I1. II. [Tape-
Haro M 6iuska K BenmunHe Qopra. Takum ob6pasoM Beauunny X a 6-
6 1 a—0.25—pUXOQHTCS CYUTATh CIAHMIIKOM 3aHHXKEHHOH U MOJb30BATBCH eI
He CJeayer.

B ra6muue XXIII naercs 3aBHCHMOCTb ¢ OT A. NOJYydYeHHas MO YKiI-
3aHHBIM KpUBHIM (cM. ueprex 11). MHaekc npu o yKashiBaeT, ¢ ubeil Kpu-
BO¥ oma Bamta: ap (Pynmux), @y (Menbuuxros), a, (Crel- '
6 M HC M ero KOJJIern). '

B ra6muue XXIII patorca Takxke cpefiHne 3HaueHHd . [Ipw BbIBoze mo-
CJeIHHX MBI NpPUHHUMaNd Bec Mo KpuBeM CTe66HHCAa W ero Komrer “
paBubiM 2, a Pygqaux 1 O. A. MealbHHKOBa—paBHuM 1,
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<

Huxe paercst rabiuua XXIV, npeacTaBiasoilas 3aBUCHMOCTL H or T,
Y/Jxerx() MOJIYUHTCS 110 paBeHCTBY (2.27).

‘Tabmuna XXIII gbébowo

— . I —

A g %y st a« A ap ; Gy Ot i &%
4000 0.58 0.70 0.76 0.70 5000 1.08 — 1.62 1.44
4050 0.58 | . 090 0.85 .79 5100 11§ — 1.75 1.5§
4100 w60 1.01 0.85 0.83 4200 1.34 - 1.83 1.67
4150 0.66 1.o8 0.87 0.87 $300 1.46 — .92 1 1.77
4200 0.70 1.08 0.87 0.83 5400 1.62 — 1.95 1.34
4250 0.73 1.17 0.95 0.95 5500 1.73 — 2.12 1.99
430" 0.73 1.25§ 095 | 0.98 5600 1.92 - 2.22 2.12

Onpenensist ykasaHHbie KOIOQHLHEHTH 10 paBeHcTBaM Ay = v, HIl u

A, =V HII Mbl HOJNYUHM 00llee NOfJIONIEHHe B (ororpacduueckux u doro-
BU3YaJIbHBIX JIyUaXx.

Tabmuna XXIV gbbomo

'

H Ypi{ H | Yp| H ‘ Tp

H:pr“H;Yp Hiv | Hiy, | H |7,
[ ) :
1 | |

100.0 | LOI| 7.0 | I.I7| 1.90|2.11|1.39(3.56{/1.32] 4.12{ 1.25 | 5.00 | 1.18 6.56] 1.11 | 10.09:
500 | 1.02| 6.0 | 1.20] 1.80(2.25]1.38 363 .31 4.22{ 1.24 | 5.17 | 1.17 | 6.88 } 1.10 | 11.00 -
250 | 1.04] 5.0 | 1.26] 1.70|2.43| 1.37 | 3.70( 1.30{ 4.33 | 1.23 5.35|1.16 | 7.25 | 1.09 | 12.11
15.0 [ 107} 4.0 | 1.33[ 1.60|2.67 | 1.36| 3.78] 1.29 | 4.45 | 1.22 5.55]1.1517.66 | 1.08{ 13.50 -
10.0 | L.11| 3.0 | L3O 1.50{ 3.00]| 1.35|3.86{ 1.28 4.57[1.21(S5.76 | 1.14 | 8.14 | 1.06 17.70
9.0 | 112/ 2.5 | 1.67| 1.45|3.22]1.34 3.94| 127 [ 4.70) 1.20 | 6.00| 1.13 | 8.69 | 1.04 | 26.00
8.0 | 1.14| 2.0 | 2.00{ 1.40 3.50)1.23 | 4.03[|1.26 [ 4.85 | 1.19 ] 6.26 | 1.12| 9.33 | 1.02 51.00

§ 26. Onpenenenne koathduumenra oGuero NOrJOIWIEHHST H 3aBHCHMOCTD -
TONIHHBI NIOTJIOWANOWIErO CJOA OT raJaKTHYECKOH J0JroThl

[Tosyuenne xosduuuenta obuero noromenns uMeer OoJIbliIOe 3HaUe-
HHE JUISI M3YUYEHHSI CTPOeHHsi 'allaKTHKH, KaK 3TO GbLIO NOYEPKHYTO HaMH
¢lile B BBe/leHHH K Hacrosuled pabore. O6o3uavas KO3 dunneHT ocaabaeHus
€BeTa yepes 4, ( Kak M3BECTHO , g, CBSI3AHO C KO3(b(HHUHEHTOM IONJIOMIEHHS

K a,=1.086 K), MBI MOXEM HamucaTh mJIs CYMMapHOT'O NOTJOIEHUS A {1}
[0 BCEMY NYTH: :

A(r) = a,r (2.43)
OueBHAHO, 4TO paBeHCTBOM (2.43) MOXHO HONB3OBATHCH TONBKO TOTA4,
KOTla H3yvyaeMble OGbEKTEl PACIONIONKEHB! B IJIOCKOCTH lanakTuku; korpa e -
OO'bEKTH PACHOJNOKEHE! BHE raJaKTHUeCKOM IIOCKOCTH, T. €. KOTAa b # 0°
TO MPHXOAHUTCA NONb30BATLCA GOJIee CHONKHOMN 3aBHCHMOCTbIO, 4eM (2.43). dro -
BLISBAHO TEM, YTO NOMOLIAIOUIHI CJIOH PACIIONOXKEH BIOJb raJakKTHYECKO#H -
TVIOCKOCTH H HMeeT OPraHHUEeHHYIO TOJIIHHY, T. e. JOBOJBHO 94CcTO MOrJo- -
Iawel cpefoi He 3aHAT Bech NyTb 10 PACCMATPHBAEMOH 3BE3JBI.
Teopust noromenus paspaboTaHa COBETCKMM y4eHBIM npog. IT. I1. IT a- -
Penaro B paGore «O TeMHbIX TYMaHHOCTSIX H O NOrIoleHHH cBera 8 [a-
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naktuke» [43). Astop 370U pabOTHl HCXOAHT H3 IKCIOHEHINAJLHOIO 3aKOHA AJIs
usMeHeHus: Koa(hdHIHeRTa OOIIero MOIVONIeHHs B MOMOMAIOUIeH cpefe, {19
. AHAJIOTHH C SKCIIOHEHIIHAJbHEIM 3aKOHOM paclpelieieHus 3Be3JHbIX INIOTHOCTE!
P HampaBJIeHHH TaJaKTHYeCKOro nosioca. Msyaras cBOio TEOpHIO, aBTOp A3eT
_ pSI HOBBIX METOJOB ONpeJelieHHs Ko3(p@uuueHToB O6LEro H3GHpaTelbHO-
ro HOTJIOIIEHHS, a TaKXKe TOJIIHHBI NOIJIONIAMOUIEero CJosl.
B sToM maparpage Mbl BOCIOJb3YeMCsl s OnmpejiefieHust oGIIero noro-
_1HeHust OfHOH (opMyJIoH, BhITeKaloulel U3 yKasawnofi Teopuu. [Tlostomy BHa-
yasie Bkparie uanoxum teoputo IT. [T [Tapenaro. [lpn usinoxenuu Mbl
GyLeM TIpHAEDPIKHBAThCS PabOTH aBTopa W GYAeM NOJb30BATHCA ero Xke 000-
© 3HAUEHUAMH.
[pencraBum ceGe, YTO MOIJIONIAIONIAA CPeda COCTOHT H3 IIIOCKHX CJIOSS,
KOTOphle PAcHOJIOXKeHbl MapajiienbHo Miockoct lanaktaku. PasoGbem 3Ty
- cpeny Ha OECKOHEYHO TOHKHE CJIOH; B TaKOM CJlyyae MOXKeM HalHCaTb:

dA(r) = a(z)dr,

- e A (r)—II0HOe TNOTJIOIIEHHe CBeTa HA PACCTOSIHHM I, @ @ (z)—TIOTJIOLIeHHE
Ha eMHHUILY NYTH.
[TonHoe NOrJOIIeHHe HA PACCTOSHHH I, HWJIH JO COOTBETCTBYIOLIErQ
Z=rsin b OT rajJakTHYeCKOH TJIOCKOCTH, OYAET paBHO: :

4

Alr) = f a(z)dr (2.44)

o]

BHeceM B 3TO PaBeHCTRO BMeCTO a (Z) BBEIpAaKeHHE:

% rsinb

a(z)=ae P=ae P

Ara (YHKIHEA BBOIUTCS MO aHAJOTHH C BHIPaXKeHHeM s 3Be3THON IIOT-
..mocru D(z), koTopoe HMeeT BHA:

D(z) =D(0)c ¢ (2.45)

B noBojbl 1eseco06pa3HOCTH HCMONB30BaHHS QyHKIUH (2.45) MBI He Oy-
JIéM BIaBaThbCH, MOCKOJBKY JKeJalollHe MOIYT HaHTH HX B camoli paGore
II..TI. [Tapenaro. OnHako, 3HAYEHHS TOCTOAHHBIX o 1 3 Mbl NOACHHUM
“HHXe.

Ioncrasnsa (2.45) B (2.44) u paccMarpuBasi A Kax QYHKUHIO Takxke OF
" TaJIaKTHYeCKOH IUHPOTHl b, MBI MOJYUUM:

r sinb

] r
A(r,b) = faoc b dr. (2.46)
. 0

) ITocae KBajpaTyphl 6y11eM HUMETDb:
r sinb 4

A(rb) = S (T ) (2.47) \

o sin b
- Honyuennas dopmysa (2.46) anst A(r,b) sBAsieTCS OCHOBHOM B HpﬂBd—
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IuMOk TeopHH W oHa HMeHyetrcs dopmydon I1. I1. Il apenarol. Ormeruw,

4TO aHajorudHas GpopmyJsa Oblia nojyyeHa Takxke X aHTepoM u Man-

THHOM [89], a Bepmanom [66] 6bua nomydena Gopmysna HECKOJAbKO

HHOTO BHJA, yeM (2.47). OaHako, yIOMsIHYTbIE aBTOPH HOJYYain 3T HOpMy-

JIbl, TEABHBIM 00Pa30M, ¢ LEJNbI0 BBIUHCIEHUS Y(QPeKTUBHOrO MYTH Jyya B IIO-

raoLanlied cpele, H OHM He MOLLIA JaJblile H He CMOIMIH Pa3BHTH TEOPHIO-
TaK, KaK 3to caenan Il:Il. [Tapernaro.

Cospas teopuio norgomenus, I1. I1. [lapenaro cam npumenun ee
U JfaJ, KaK yKa3aHo BblIIe, PAJ METOAOB JUJisi OIpeAeNcHHst KO3(QGhHUUNEHTOs’
o6utero # H3GHPaTE/NbHOTO MOTVIOUIEHHS] I OKOHYATEIBHO YCTAHOBHN 3HAUCHHE
3 (OeXTHBHOH TOJMIIUHE TOTJIOUIAIOIEr0 CJIOd H Ip.

DU onpefeleHHs H3JIOXKEHH UM B pabotax [43, 44, 46] u B yueGHuke 10
3Be3HOl acrpoHomuu [45]. Best reopust m BeiBogwl I1. I1. ITapenaro  ss-
JSIOTC GOJBIIMM BKJIAHOM B Jlefle H3YUeHHS MeXK3BE3JHOIO IIOTJIOMIeHHSI.

YroO1 yeTaHOBHTH CMBICH NOCTOSHHBIX a, 1 B, 1 dopmyrie (2. 47) HOJIO»
KUM crepsa b=0% @mpu 3TOM NOJYUHTCS HEONpeNeSeHHOCTh, OCHEe PACKpHl-
THS KOTOpOH OyleM HMeTb:

(1,0) = a,r {2.48)

Hs (2.48) BujHO, uTO 4y €CTb (HaKTOP OCIAGIEHUS CBeTa HA eIHHHIY pac-
CTOSIHHS], HO TOJILKO JHIIbL B 1iockocTH [anakTukn. SlcHo, aro sTa hopmyna
Ta ke, 4To U (2.43).

Hast nanpasienust Ha nomoc Ianakruky, b=90° u r=oco 6ygeM UMeTH:

A (oo, 900) =, ‘3 (249)

Caenopatenpno 8 ecTh NOJYTOJIIMHA TAKOTO OJHOPOAHOTO NOIVIOLHLAD-
IIero CJIOsl, KOTOPBIH BHI3LIBAET TAKOE Ke MOIJIOIeHHe, Kakoe HabJI0LaeTc:
B HampasJenuu Ha mojioc [amakTuxu. Taxyio ToNuHy § MOMXKHO Ha3BaThb .
3(pGeKTURHON TOMITHHOH CJIOS.

Koraa b mensiercs ot 0° no 90°, a r = co, ni 6y/IeM HMETH
Ay B
A (oco,b) = (2.50)
sinb

®opmyna (2.50) npuMeHHMa K cIyualo BHeraJaKTHUECKHX TYMaHHOCTEH,
TIOCKOJIbKY JIYUM OT BHEraJdKTHYECKHX TYMaHHOCTEH HOCTymawT B Hamry [a-
JIAKTHKY H3BHE, MOXKEeM IOJOKUTL 1= co, Takum obpasom, dopmynoi (2.59)
MOXHO IOJIb30BATHCA KaK /IS BHETaJAKTHYECKHX TYMAaHHOCTEH, Tak ¥ IS
3Be3Jl, HAXOJISILIUXCSA BHE CJIOS IOTJIOUTAOLIeH Cpe/ibl, a JJIs 8Be3J] HaXOSIIH -
Cs1 B TIOrJIOIAOMeM Cjloe B uMeomnx  h=90° dopmyaa (2.47) mpusoaurcs
K BHAY:

! Z
A (r,90°% = g, B (l-—~c B) (2.51)
[Tockosbky nosnas (a He sG(eKTHBHAS) TOMNIIHHA MOTJIOMIAIOMETO CJIOS
Moxer npoctuparbest 10 500 napcex u manbiue, popmymnosr (2.51) MoxHo
TOJIb30BATHCS! NIPH M3YUEHUH NOTVIOMIEHHs! B OKPECTHOCTAX Nostoca | amakThKa
JOBOJIBHO IITUPOKO.

L na Gonee odwiero caydasa copmysa I, T ITapenmaro 6suia BbIBefeHa

A . C. Hlaposnrm [59]. Ee MBI 37ech e mpusojiuM, OGofiiendas dopuysaa A. C.

: Hiap ‘{)(B ab I}SqumBaeT TaWEe NONTOTHLIE sdert, T e, MPEHCTABISHO BLIpaMeHHE
Just I,
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Ecan BocnoabaoBatees MerogoMm I1. I1. ITapewnaro [43] u onpenensrs -
<@g -H Co JUIT HAILIETO cJayvad, T. e. NpuMeHas Gopmyy:

141
X+ -gl-L- YV =g r' — IgWll — 5-4HUI] sin b, (2.52)
rme X = — lge,, ¥ = —‘:—"-, a ¢y — KO03}puLHEHT H3GHPATEIHHOIO MOTJIO-
L

IIeHHs], Mbl BCTPETHMCS C PSAOM TPYAHOCTEH. '

Ilpu npumenennu opmyner (2.52) npuxomurcs npeo6pasosarh ee AJist
:BHET'aJIAKTHYECKUX TYMaHHOCTEH, a NI 3TOro CIy4asi 1'==co, U MO3TOMY NpH-
XOJIHTCS OPaHHYMBATHLCS 3aBEJOMO H3BECTHbIM 3HaueHHeM p. Kpowme Toro,
‘BHeraJIaKTHYECKHe TYMAHHOCTH HaXOMATCSA Ha BBICOKHX LIMPOTAX U YpaBHEeHHe

(2.52) cranoButca menee TouHeM. [To sTHM npuuHHaM ypaBHenme (2.52) mis
Hauero ciyyasi. CTaHOBHTCSl MeHee MPUIOMHEIM, TOTAa KaK OHO XOPOWLIO TpHMe-
‘HHMO JIJIs1 3Be3 /. '

Inst onpenenenust MOCTOAHHLIX dy K B, 10 BHEraNaKTHUYECKHM TyMaHHO-

CTAM TaKXKe HenpHMeHHMa (opmyJa, nofyyaemas no Teopus IL I1. [Tape-
Haro [43]

\ - .
lgf 2220 | — 0.4343 —
g[ i ] Ig a, 5 (2,53)

Ho ycneius#o npumenenHas [1. IT. [Tapenaro x3sesgam. [lo neil u onpege-
Jun [TapeHaro 3HaueHus 4, # .

B caywae npumenenus teopun IT. [T. Ilapen aro K BHeraJakTHYeCcKdM
‘TYMAaHHOCTSIM, BO3MOXHO IOJIb30BaThCA TOJBKO JHIIL (opmydaoit (2.50) wu,
TIOBHAMMOMY, HHYEro Hesb3si Goisiblie caenath. [Ipu sToM, mocrosiHHble 4, H

B Bxomar B ¢opmyny (2.50) B BuAe mpousBeneHHs a, . Iostomy, uToGBI
-OTIPeJleNIUTh OAHY M3 3THX BeJIHUHH, HEOGXOAMMO BTOPYIO NpPHHATHL Kak H3-
- BECTHYIO.

C npyro#i croponsl, dopmysna (2.50) npeacTaBasieT HEUYTO HHOE, YeM KO-
~CeKaHC-3aKOH, 110 KOTOPOMY B § 24 MBI ONpeReNHIH ONTHYECKYIO TOJNIIUHY AJIS
CEBEPHOro U 10xKHoro nomwocos Nasakruka. Kak GBLI0 nokasaHo B TOM e Ma-
“parpade, usGuparteabHas ONTHYECKasl TOJNIIAHA IJIs MOJIOCOB | alaKTHKH,: B
HHTEPHAMOHAJIbHON 10KaJe, paBHa UM1l, HO ONTHYECKYIO TOJIIMHY s 06-
Hiero NOTJIONIeHHs B TOH XKe IKaje MBI NOJYYHNIH pasHoii OM 34, B rtaxkom
ciyyae Ans momocoB I"anaktika ¢opmyaa (2.50) nepenuiercs B Bune (2.54).

a,B = 0.34 (2.54)
Ecnn nns snauenus $ npumeM onmpefienenus I1. II. [lapenaro mo ‘
_paboram [43, 44, u 46}, 1. e. =100 mapcek, To NoayYHM a4 o=3.4, 4TO B TOU-
HocTH coBmajaer ¢ ompeaenenusmu 1. TI. [Taperaro. Kak ykasmBaer
IL II. [Tapewaro, BeanunHa f§ MeHsieTcs B 3aBHcHMocTH oT (1. b) B
npefenax or 100 o 200 mapcek, Tak 4TO COOTBETCTBEHHO, COTJIACHO (2.54),
MOJKET MEHSITbCSl B JOBOJIbHO LIMPOKHX Ipejesiax U a,. !
Paguble HcciefOBaTeNH NMOJYYalH Pa3jHyHble 3HAYCHHS IUISl TOJILLAHBL
norJoniasoliero ciosi, Hayunas ot 100 xo 500 napcek u Bbile. DTH TOMIIHHBL
TIOTJIOAOIIero CJIOs. HYKHO .CUHTAaTh He KaK 3((eKTHBHLIE, a KAK 3HAYEHHS
TTEX BBICOT, Ha KOTOPHIX' elile MOMKHO OGHApYMXHTb NOIJOLieHue. Takum obpa-
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“30M, 3TH TOJIIIHMHBI CJIOST HUKOMM 06pa3oM He HPOTHBOpeyaT 3(PpGerTUBHOH MNo-
ayrommune 8 =100 napcek, nonydensoii B psaae pabor IL. II.ITapenaro.

BBuIy TOro, YTO CBETY OT BHETAJAKTHYECKHX TYMaHHOCTeH IPHXOIHTCS
“IPOXOIUTD Bech NYTh NPOTHXKEHHS Hallell ["aJakKTHKH 110 Jydy 3peHHsi, TO HaM
KaXKeTcsi eCTeCTBEHHBIM, 4TO HOoJyuyaeMasi IO 3Be3JAM TOJIIHHA MOTIJIONKAIo-
LIETO CJIOsl, B CJyyae NPHMEHEHHS BHEraJJaAKTHUYeCKHX TYMaHHOCTeH, mojyda-
<@TCSl IPeYyBeJIHYEHHOH.

C uespio IpOBEPKH OZHOPOJHOGTH TOJLIHHBI IOTJIOILAIOLIEro CJIOS HAA
IIOCKOCTHI0 ['aflakTHRH U BOJb FaJIAKTHYECKHX JOJITOT Mbl BOCHIONB30BAJHCE
10Ka3aTe/IAIMH [[B€Ta BHET'aJJaKTHUECKHX TyMaHHOcTeH. MBI HpHBOAMM cpaB-
HeHHe MeXAy coGoii NoKasaTesell uBera B HANPAaBIEHHAX HA raJaKTHUYECKHI
HEeHTP H aHTHIEHTP.

B ra6nanax XXV u XXVI, sakoueHsl IIONAAKA B TONychepe TagakTH- -

"JeCKOTO LIeHTPa H B Hosaycdepe aHTHUEHTpA.

Tabmuna XXV ¢boomo Tadmuna XXVI gb&ogmo
l ' b I 1 b il
200°— 270° | 4-60°— 66 0.86 (8) 70°— 80" | 4429~ 4-50° | 0.61 (7)
215 — 234 +44 — +60 0.83(13) 90 — 100 +30 — +40 0.72 (3)
272 — 280 | +44 - +50 0.76 (10) 100 — 110 | 50 — +60 0.75 (8
300 ~- 310 +35 — 445 0.83 (3) 100 — 110 +60 — 70 0.83 (8)
310 — 320 +31 — 439 0.95 (4) 160 -— 170 +60 — 70 0.72 (8)
- i 180 — 190 +54 — +60 0.80 (10)
Cpemee , o . 0.85 (38) -
Cpemnee . . .| 0.74(39) ’

Kak BuaHO U3 3THX Tabaul, B nojycdepe rajakTHIECKOro IleHTpa 3Haye-
HHS TIOKa3aTeJedl IBeTa OOJblle, YeM B AHTHIEHTPE, 4 B CPEAHEM, 3HAUCHHS
-oTinHyaoTesa Ha 0.11, 4To MOXKHO CYHTATb JOBJILHO OMIYTHMOH BexnuuHoH. [Ipu
‘BHIBOJIE CPEJHErO 3HAYEHHsI OKasaTelsl LBeTa 3TOH TabJMIEl IPHHHMAJUCH BO
BHHMaHHKe [IOTIPaBKH 3a THI S, W 3a BeJdumuy 12™, mo BBILLIENPHBEACHHBIM
“KpHBBIM.

‘Hecmorps Ha To, 4TO 3TH INIOIAJKH HAXOISTCS HA JOBOJBLHO GOJBIIAX
‘rajlaKTHYECKUX LUMPOTaX, OHU BCE-TAKH XOPOIIO XapaKTepH3YIOT MOIJIOHICHHE.
[TornomeHnne Ha CTOPOHE T'aJIAKTHYECKOTO MEHTPA OKA3hIBAETCS GOJIBbIIE, yeMm
'B aHTHIIeHTPe. Bee 310 yKaswiBaeT Ha'TO, YTO NOTJIONIAIONIAS CPEa Ha CTOPOHe
TaJIaKTHYECKOI'0 UEHTPa HAMHOTO TOJIE, (T. e. JIy4 IPOXOLHT GOJBIUME MyTh),
“4eM B HallPaBJEHHM Ha AHTHUEHTP. DTOT pe3ysibTaT CTAHOBUTCA elle yOerH-
TeJbHee €C/IM BCOOMHHUTD, UTO 3Be3Jbl TaKkKe HaloT MOAOGHEIH 3(h(eKT.
3akaHUHMBasi Hd 3TOM H3JIOXKEHHe Pe3yJLbTATOB HCCAELOBAHHS IOLJIONILe-
" HHSI IO BHETATAKTHYECKHM TYMAHHOCTSIM, MBI [IEDEXOMM Tefleph K H3JOMKe-
HHIO BOIIPOCA O NONIOIIEHHH Ha OCHOBE KOJOPHMTEPHH MEePEeMEHHBIX 3Be3JL.
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IJIABA TPETbA

OTIPEJIEJIEHUE ITOKA3ATEJIEV LIBETA JIOJITOTTEPUOIHYECKHUX
LIE®EUTI U UCCJTEJOBAHUE FAJIAKTMYECKOT'O TOIJIOIEHUA
10 HUM :

§ 27. Cnoco6 ompepenenus nokasarejeil useta nepedy W Halla CHCTEMA -
, nokasarejeil uBeTa

OnpesieicHue ITOKa3eTeNell LBeTa JIOJNIONEPHOLHIECKUX nedeny HMeT
GOJIbIIOe 3HAUEHHE BBULY TOrO, UTO Leden/sl HaXoAATCsA Ha JAJIeKUX paccTo-
AHUSIX W TOITOMY 3aBeJOMO MOXHO IIPEANoJaraTh, 4T0 OHH HMEIOT GoJbILIHE
H3GHITKH 1Bera. KpoMe TOro, ue(eMiibl TOKa3biBAIOT GOJbINOE CryLieHHue B
IJIOCKOCTH [ aJIakTHKH, TAe OOJbllie BCEro CrylleHa U IOIIOUIAoas Matre-
pHsi, X T03TOMY H3yueHHe Ueden]i, B CMBIC/e ONPELeNeHHs HX LBETOB, Mpel-
craBisier GOJBIION WHTepeC IS WsydeHus [amakTuku B uejaoM. Bee a10 ywa--
3HBaeT Ha CPABELJIHBOCTb BEIOOPA HAMH STHX OOBEKTOB JJIsi HAUIEH 3aiaud.
OHaKo, BBHAY TOrO, uTo He(er/bl He OUYEHb MHOTOUHMCIJIEHHH, TpeSyeTcs 60-
JMee TIATENbHOE ONpeieeHHe HX IBETOB, UeM 5TO JIeaercs JJist OCBIYHBIR -
3BesJ|, NOJBEPTAIOUIUXCS MACCOBBIM ONpe/eleHHAM M aHaJHay.

B kavecTBe HeIOCTATKOB Heder/i ¢ TOUKH 3peHMs H3YUEHHUs! MOTJIOLICHH,
MOXHO yKasaTb Ha 1) JOBOJNbHO 3HAUHTEJbHOE H3MCHEHHe IBeTa ¢ H3Me--
HeHWeM ux Gjecka M 2) Ha HAXOXKJeHHe Hedeui B Mecrax, OOUJILHBIX 3Be3-
JaMH, 4TO TIPH HAJHYUA HeGOoubLIOro Maciuraba, (Kak 5TO MBI HMeeM Ha aHa-
GeppannoHHOH Kamepe 19=1.08 cm) Hen3GexKHO MPUBOAUT K OONBIIAM CHY-
ya¥HpIM omIHOKaM.

ITepBhifi HemoCcTaTOK GbUI MPEOJONIEH HAMH TeM, 4YTO (oToMaTepuan A
onpeeNeHHs TOKA3aTeNeH LBeTa MONyuajcs B MakCHMyMe Grecka nedens..
- Jlnisi IPEOJIONIeHUsT BTOPOTO HEAOCTATKA YNOTPeG/IsIHCh ONTHMAJIbHbIE SKCIO-
SHIHH, YTO MPENsTCTBOBANO MONYYEHHIO cnabhix 3Be3jl Ha MJIACTUHKAX.

Tlpu onpefiesieEnH MoKa3atesiell npeTa LedeH MBI IIOJIb30OBATUCH TEM XKe -
VHCTPYMEHTOM # (POTOMATepHajioM, Kak H Ul ONpeleNeHHs nokasarejef -
1BeTa BHerajJaKTHUecKHX TyMmauHocTel. EcrecTBenHo, uto sbdexTuBHasT NJIH-
Ha BOJIHEI M CHCTeMa NoKasaTeliedl 1lBeTa, KOTOPBle BBIBEAEHBI JJIs1 BHETaNaK-
THYECKHX TYMaHHOCTel, ocTalorcst B cuyle H Ans nedent. CnocoG nomyseHus -
doTorpacduueckoro MaTepuana Takxke ObLT OCTaBJIEH TAaKUM Xe, T. €. Ha OA-

HOI M TOH Ke TJNACTHHKe CHHMAJHCh ABA K300paKeHMs 3Be3[bl B CHHEM H -
KeJToM GuIpTpax. [IpuMeHeHHe JaHHOTO cnoco6a (pororpadupoBanms HMeeT
HEKOTOpOe TPEHMYILEeCTBO Iepef APYTHMH CMOCOGaMH, O YeM GbLIO CKasaHo -
* peime (cem. it 11 § 10).

B Kax/y10 HOYb JUIs HCCIeyeMol MIIOLIAfKH Noy4anach COOTBETCTBYIO-
niasi cTamjapTHas muomaska BOimmsu Cepeproro noioca. [loabaysce aToH
[JIOIIALKOHN, MBI MEePeBONMIH NOJYYEHHbIe NOKA3aTeld LBeTa B HHTEPHAIHO-
HAJBHYIO CHCTEMY, pellias I KaXKJ0oH HOuM CrocoGoM HaHMeHbIIHX KBaApa- -
TOB YCJOBHbIE YpaBHeHHs BHAA:

[T = gI11] 4 bm + . (3.1} 3
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Onpepesierie nowasarenell npera Aosronepuonryeckux nedeug H... 8t

s

Kpowme Toro, Kaxk B apyrux ciayuasx, HOJyUeHHblE NOKA3ATENH IBETA MG~
IPaBJISIIHCL 34 aTMOCQepHOe NOTJOIIeH e,

Hust nopysenust nokasaresell usera Mbl 0GBIYHO CTPOHM, KdK YKa3biBa~
JIOCh Bhlllle B riase I, xapaxkrepucrnueckue kpuple (E. mgr) w (E, Mgs
1O NOJISIPHOH NOCKeAOBATENLHOCTH. B TakoM cayuae, onpefiessieMpie 3Be3AHbIE
BEJIMUHHL ' IOKA3ATENH 1BeTA NOJNYUAIOTC B cOGCTBEHHOH CHCTEMe. H  OHH
BRIIOYAIOT B ceOst-0lMOKHU 1Bera. QueBHAHO, B aHHOM clydae NONYUYeHHs 10
KasaTeseli LBeTa, ekt Ilypkuube He nosken uMers Mecra 1O NPHYAHE TO-
TO, YTO OH ONMHAKOBO BIHSIET KaK Ha HCCHeyeMble, TaK W Ha CTaKJzapTHLIE
sBe3ibl. ekt Tlypxunne, 1. e. 3aBUCHMOCTE noKasartesiefl UBeTa OT 3Be3Ji-
HBIX BeTHUHH, IOJIKEH MPOsBUTL Celsl MPH MepeBofie TIONTYYEHHBIX TIOKa3aTe-
el LBeTa B HHTEPHALMOHANLHYIO CHCTEMY, _

H1o6er M36exath GOJNBLUINX BeJUUNH KO3 QHUHeRTOB b U ¢ B ypaBHeHuN
(3.1), myuie crpours XdpAKTEPHCTHIECKHE KPUBLIE 110 OT/IeNIbHEIM CIIeKTDPAJIb-
HBIM KJIACCAM 3BE3Jl, uTO Mbl W JeNajH. YKA3aHHOrO MOMKHO IOCTHYD, eCiIn
OeJible M KpacHble 3Be3/1bl CTAaHAAPTOB PasGHuTb Ha TPH TPYHIL H BMECTO IBYX
XaPAKTEPUCTHUCCKHX KPHBHIX MOJYUYHTDL 1IECTh. B TakoM cltyude, YKasaHHhle
KOI(DPHUHCHTE! GYAYT HHUTOXNO MAJBIMH H Hallll nokasaresu useta Gyayr
HOJMYUaTHCA NOYTH B HHTEPHAUHMOHAJBLHON CHOTEME.

Hockoabky cucrema nokasarenel usera 34BHCHT, B O0IIEM, OT MCHOJb-
3YEMOH IJIEHKH, CBETOPUILTPOB, MHCTPYMCHTOB ,IPOSIBATENS U HPOUUX YCJIO-
BHH, 8 Ha PAKTHKe BCE 3TH YCJIOBHS PEAKO cOGMIOAAIOTCS MALANBHO, MBI pe-
WA MEPEBECTH ONPeAJIeHHbIC HAMH TNOKA3aTeNu HBeTa B HHTEeDHAIKOHANL-
HYIO CUCTEMY JUISl KaXKIOH HOUM, B OTHEJdbLHOCTH, Cuenyer ormerurs, yro npu
ONIpeJie/IeHnt noKasartesiell usera ueens Bce omucaHHble ycloBusi cobinona-
JIUCh HAMH 6C3 M3MEHEHHMSI, He CUMTAS Tex OUYEHb PeJIKUX CJAYYdeB, KOTHA HC-
NoJIb3yeMble HaMB (DOTONNEHKH «HMsonauxpoms 3aMeHsaIuch IeHkaMy «CUCs.
OuesuHo, uTO OHH AalOT BecbMa OTTHYAIOLIYIOCST CHCTEMY NOKasaTeslell 1pe-
Ta, KOTOpast caMoCTOSITENbHO JOJXKHA TICPEBOMUTLCS B HHTEPHALHOHAJBHYIO
CHCTEMY.

[onyuennnie no XAPAKTEPUCTUICCKHM KDPUBBLIM TMOKA3ATENH LBeTa e
DEBOAMIINCHL B HHTEPHALHOHAJLHYIO CHCTEMY caenyiomnM o6pasoMm. Cauma-
JIMCh GJIH3 MOMOCca cTanaapTHbie ILTOIAAKH, /I KOTOPBIX 110KAa3aTejld 1BeTa
Gpanuch U3 xaranora C pca, Pocca u dxofinme p [114] u onsare-
TaKu COCTABJSIIHCL YCHOBHBE YpaBHEeHHS, ROTOpLIe pellanuch cnoco60M Ha-
HMEHDbIIHX KBajpaton. 3Besn Opaioch, npumMepHo, 60—80.

Kosdpunuenrn y ssesnnoi BEJTHIHHEL B 3THX YDABHEHHSIX TIONYYamHCE,
HE3HAYUTEJIbHBIE, TOTIA Kak KO3(POUUHCHTE a ¥ ¢ uMeny Gosbllive 3HaYeHus1,
Ipusenem oano us ypasuenns Buna (3.1), KOTOPEIM MbI HOJIb30BANUCh:

HIT = 0.46 [11] — 0.07 (10m 5 — m) - 0.34 (3.2y

B’paBHeHHe noJATBEPK AaeT CpaBHeHHEe, T. e. Hamu noKasaTegu neera He
OUeHDL VXK 3aBHCST OT 3BC3/IHBIX BEJIHYHH,.

Takum o6pasom, nas KaXnol nedeninl B GosbIIHEC TR CHIYYaeR MBI HMe-

- 1 IBa 3HAYCHHS TIOKa3aTelledi 1peTa, TTONyueHHbIE B pasnble HOYM, 10 OTHAEN6-
HOCTH, H IPUBEEHHBI® K HHTEPHAIHOHAILHOL chcTeMe. B kadectse okonyaresiy-
HOH BGJHYHHBI IOKa3aTejst UBETa NIPHHEMAJIOCh CpeHee apupmeTnyeckoe
H3 3THX IBYX 3HAuennii, COOTBETCTBYIOIICE MAKCUMAJBHON APKOCTH HedenAH.
6. Biosn. Abacr. acrpod, obe., No 13 .
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82 ' 'nmapa TpeThd

§ 28. Karaanor nokasareneit upera uedeny:

B rtaGunne XXVII Mbl NPUBOIUM KaPanor’ noxasareneli usera ai% 10
aedeun. B nepsom cronxbue Tabiunbl FAETCH FOPARKOBEHE HOMED nedenay.
Haji nopsiiKoBbIM HOMEPOM HMEIOTCS SHAUKW: ABd mTpuxa—Koraa uedenia
HAXOJHMTCS B TeMHON 06nacT MJeqHoro [lyTH, OfUH—ECJIH OHA B IePeXOisi-
el -06aCTH; HOMEp OCTaBJeH Ge3 wTpMxa, Koraa uedeuaa HAXOAHTCS ‘8
cBeTJIof obaactd; Bo BTopoM crosbue AaHbl 06o3HaveHus uedens, B TpeTbeM—
Jiorapu(msl MepHOAOB. i naHHble B3STH U3 KaTosora HlHennepan 00-
HOBJIEHDI 110 JLaHHBIM o6uiero xatasora [lepemenHsix 3sesn b. B. KykapxKH:
ga ull.ILIlapenaro [29]. B4-omu 5-oM CTOJ6IAX [aloTcs rajaKTHye-
cKHe KoopAMHATEL [ljisi mONTyuenus STHX KOOpJHHAT HCIIONL30BAHB! TAGJHILBI
Osbcora [97]. B uiecroM cTonGue XarTCsA MCIIPABJISHHBIE 32 IOTJIOLIeHHEe
paccrosiHus uedeus; B ceibMOM—(oTOrpaduueckue BeJMUMHbEL B MaKCHMyME
GaiecKa, B3AThIE, B OCHOBHOM, H3 OOIIEro KaTajora nepemeHHbIX 38e3l Ky K a-
pkuuna u Ilapenaro. Ilasi Tex nedeus, KOTOpbie B yKa3aHHOM KaTd-
JOTe WMeJH BH3yaJbHblE BeJHUHHBl,—a TAKHX OKa3aJloCh BCETO 20,—MBl 11e-
peBENM BU3YaJIbHBIC BeJHUYHHBL B otorpauueckue myTeM NpHOABIEHUS Ha-
urux TTLLAar.. B BOochMOM crojbue npescrapienbl—II yacc = COOTBETCTBYIO-
ugue MakcuMymy Guecka nedenn. B jeBsSiTOM cTOJGIe AaeTcst cyMMapHoe Mo-
rouleH#e A, OfHaKO B NOCJIe[HEM He yUTeHO HeliTpasibHoe morgonienre (cM.
HiKe) ; B ACCATOM—TIOTIONIeH e Ha | KuuIonapeex Juiil JTAHHOrO HampaBJieHud.

§ 29. Ompenesenue paccTosiimii, UCIPABJEHHBIX 32 NOTJOUICHNHE , ‘ i
' 5

JJist moJryueHust HCTHHHBIX pACCTOSHHI 10 Ne(en i Mbl HCHIONB3OBATH 3Ha- .
yeHHst TOTJOILEHHS A, nanueie B Tabiune XXVIL. B cayuae, Korja Mbl HMeeM
cyMMapHOe INOTJIOLENHe, JUlsl JAHHBIX 3Be3jt MHIUBHJIYANbHO, MBl MOXKEM

[HOJIL30BATHCSH ypaBHEHHeM:
M—ii45—5lgr—yWll=m+5—Slgr—AQ). (3.3)

BBI/UJ;y TOTO, UTO paCCManI/IBaeMbIe HaM¥ 3Be3/ibl SIBJIAIOTCH nepeMeHHbl-

—

MM, MBI BHOCUM B ypaBHeHHE (3.3) cpenHue 3HAUECHHS M um

Lo nonyvyeHust CpeHHX JgayeHdil 7 HaM{ ObLI HCIOJb3OBAH «O6myi
KaTaJor MepeMeHHbIX 38e3/» D. B.Kykapkuua u IL [I.MTapenaro.
-C neiplo TOJIVUeHus1 7 JJIsl BCEX neden B (oTorpaduueckoit cucreme, BA-
3yallbHble BENTHUMHEL #ly PaccMaTpUBAEMBIX ape3s GblUH MepesejieHs B (OTO-
rpacduyeckue, [pOCTO, MyTeM npuGaBIeHHs HALIKX nokasareneii upera. [la-
Jiee JJIsi BBIYHCKEHHS CPEIAHMX M HaMy GbUIH HCIONb30BaHB! (HOPMYJIbI, B3S-
ore u3 moHorpaguu B. B. Kykapxuua H# [I.I1l. Mapenaro [28].

M = — Om 62 — 1m 30 gP (Ig P < 0.96)
M= —O0m47 — 1m731gP (ig P > 0.96)

G4

Hmes M m 7 A8 BCeX HalIHX BeJIMUHH, MOCIE npumMeneHus (3.3), Msl
[OJMY4YHJIM HCTHHHBIE PACCTOAHUI, KOTOpHIe JATCH B ra6nune XXVII. Hamn
PACCTOSTHES OTIHHAIOTCA OT paccrostHui JLxos, HaMHOTrO yCTyNalouluM Hall-
MM 110 TOYHOCTH. .
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§ 30. Ipumenenue cpeTdllerocs 3TajlOHA

i eGuisieTcss TIpY 3JeKTpodoTos-
Kax W3BECTHO, CBCTAULHICA STAlOH YIOTD cTBngeanocm bores
werpuueckux padorax A NPOBEPKH NOCTOAHCTBA MyB ,
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‘BIIEMEHTA M Boe#i yCTaHOBKH. AHAJIOIHYHO STOMY, MBI BBEJIH 3TaNOH JJisl IPO-
‘BEPKH IIOCTOSIHCTBA 4yBCTBHTEILHOCTH (DOTONIACTHHOK, PeXKUMa NpPOSIBICHHS
¥ np. Beugy Toro, 4ro okonyaTennHOE [ouyepHeHHe HA NMIACTHHKE 3aBUCHT OT
MHOTHX NPHYHH, IIPH NONB30BAHHH STAJOHOM CIEyeT CTPOro cobJIOATH CTaH-
HAAPTHBIE yCJIOBKA SKCHOHUPOBAHHSI U CTaHAAPTH3ALHH (hOTOMIACTUHKH.

OTaJION MBI CTajid IPHMEHSITh B nporecce onpeneseHnii moKasaTtesei npe-
Ta Nepen;, O3TOMY B 9TOH INIaBe OMHIIEM ero H Cloco6 NpUMeHeHus.

Ceersunuiicst srason 6blr H3rorosien Hamu. Ha IMHKOBOH ' IJIACTHHKE
‘OBUIO HAHECEHO NAKOM CBETSINEeCS BEllecTBO H IOKPHITO CBETODHIBLTPAMH
BI'3 u IT11 B BUEE IBYX NapaUIeNIbHBIX IJIACTHHOK, MOCJE Yero OHH GbUIH
TIOKPLITEL METANNMUECKOH MIMACTHHKOR, B TONle KOTOPOH ObLIM BHIPE3AHbI
"OTBEPCTHA C OIMMHAKOBLIMH IMAMETPAMHE B BepXHeH IJIOCKOCTH IIaCTHHKH, HO
‘C PASHBIMH TCNECHBIMH YLIaMH, KAK 3TO II0KA3aHO HA yeprexe 12,

3“’:0.1’\0“

T ety - C&emoé:ump
E[RIayava

Yeprex 12 Babodo

(BBH}ly TOTO, UTO OTBEPCTHS BRIPE3AHDI 110/ PA3JNHYHBIMH TEIECHBIMH yr-
JIaMH, Ha (POTOMIIACTHHKE, NPHKIABIBAEMON K MeTalIHIeCKOL IIACTHHKE, Mbl
noJxyuaeM OTHEUaTKH C PABHBIMH TIOTHOCTAMM. ['pajauns ux Heboublas, no
JIpHYHNe HeGOJILIIOH TONIHHBl ITACTHHKY (3 MM), o6ycioBneHHOM TEM, UTO
MapKHA MeNATENLHO OBIIO PACNONONUTD BJIH3KO APYT OT npyra. Crenosaresnb-
HO, OTBEPCTHS B OCHOBAHHMAX KOHYCOB, JIOMKAIIHECS HA MOBEPXHOCTD BEIIeCT-
B4, HJIH TCJIECHDBIE YIUIbI » YMEPEHHO PasMYaloTCsl MEKIY COBO.

[Monyuennsie B naunyio Houn ACTPOHEIaTUBEI, IO IPOSIBNEHHS!, SKCIIOHHPG-
BAJIMCh MOJ 3TAJOHOM. [IpOROJIKUTeNBHOCTL IKCHOSUIHE BBIA STh MUHYT

. KaK I uccielyeMol, Tak M ISl CTAHAAPTHOH IUIOLIAIKH. OueBunto, nou
CTAHNAPTH3ALKH TOJL STAJIOHOM, SKCTOSHUHA NOJIKHA GBITL CTPOTO OHON 1
TOH e HPOROJIKHUTENHLHOCTH.

Omuiuem BKpaTile, KaK UCHONB3OBANH Mbl OTHEUATKH 3TalOHA ¢ IeJbIo
NPOBEPKH IIOCTOSIHCTBA CUCTEMBI IIOKasaTeell npera. Takas LIPOBEpKAa HYXKHA
B CBSI3M C TeM, YTO Ha IVIACTHHKAX, NIOJYYEHHBIX B PA3Hble HOUM, MOKET GbiTh
HEeKOTOpoe. KosieGaHHe B CHCTeMe IIoKasaTelell Ipera. Hostomy, mast cobaro-
ACHUS TIOCTOSIHCTBA CHCTEMbI YKeJATENILHO PUBOAUTE CHHMKM OTACHbHBIX HO-
el K O/IHOH cHcTeMe, BoIOpanHON 3apanee.

Beuay Toro, uto ornewarku srajsoua TOJTyqaloTCest B ABYX JIy4ax CHeKTpa,
MBIl MOXKEM ONpeeJHTh MOKA3aTeNIb I(BETA STANOHA C MMOMOILBIO Xapakrepu-
CTHYECKHX KPHBLIX, HCIIOIL3YS TOT XKe CHHMOK noJiioca. Tak, HalpHMep, UMes-
Iecs: Ha mnenke No 748 (CHHMOK IICASIPHON TOCIEI0BATENBHOCTH) OTHEYATKH
STaJjIoHa, Toche MsMepeHHd, Aanu L'qn, Fy, Bofas ¢ 3TuMH 3HaYeHHSIMH B
*APAKTEPUCTHYECKYIO KPHBYIO, Mbl MOJYUMIIH IS 3HAYCHHS TOKA3ATENS LB~
Ta sranona IN11=+2.08. [lo weraTtusy cienyiomeii Houn (nosroc; Ne 753)
JUIA TEX e TOUCK 3T4NOHA Mbl NOJYUMIM 3HaueHHe I111= +2.00, Tak uro
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" 3j1ech TAMOH DKAsaJicsl HeCKOJIbKO GoJiee, ueM Ha Heratuse Ne 748. IlBer arta-
JIOHA, NoJiydaeMblil TAKHM O6pa3oM, CeLyeT ONpPeNe/IsaTh IO HECKOJbKHM TOM-
. KaM. ' . it
[puBeneHHblA NPHMED NOKA3BIBAET, YTQ 110 KAKOH-TO NPHUMHE TI0KA3ATENL
" Bera 5TaJloHa YMEeHbIIMJICS, TOTAA KakK IO HPEINONOXKEHHIO OH He JOJIKeH
MeHbATCS. DTO H3MEHEHHEe Mbl BIIpABe NPUIKCATh NPOABJIEHHIO HIH H3MEHEHHIO
LIBETOUYBCTBHTENBHOCTH (DOTOIUIGHKH. .- L ,

B nauHoM cityuae, He obpaliasi BHHMAHHS Ha TO, IO KAKOH IpUYHHE 3TO

_IPOM3OILIO, MBI CMEIaeM XapaKTepHCTHUECKHe KDHBble TakK, YTOCBI MOKa3a-
_ TeJib L(BETA 3TAJIOHAa BO BTOPOM cliyyae TOJNYUHIICS TAKHM JKe, KaK H B nep-
oM. [Ipu 3TOM Ge3pasHUHO, KAKyl0 KPHBYIO MHE CMeIlaeM, MOCKOJbKY Ml
. HErTOCPEJICTBEHHO ONpefessuin He Qororpaduueckie H (OTOBH3YaNbHBEIE Be-
JIMUHHBL, 4 JHIIDL NOKA3aTe)y 1BeTa. B 3TOM ciyuae Mbl C/IBHHYJIH XapaKTepH-
CTHYeCKHe KPHMBble HACTOJBKO, UTO MOKasaTellb [(BeTa BO BTOPOM cliydae H3-
menusics Ha 0.08 3Be3/1HOH BeJIHYHHEL. :

MOKHO MOCTYMHTh W MHBIM 00Opa3oM. Ha IuieHKax, SKCHOHHPYEMBIX JJIft .
neen, CpaBHUBAEM H3MEPeHHYIO BeJHudHy E s XaHHOTO HOMepa OTile-
yaTKa 3TajioHa C COOTBETCTBYIOIMM HOMEPOM Ha JpYroif mieHke. DTO Jaer
HAM BO3MOXKHOCTL OGHADYIKHTH, KaK H BhIlle, HapYyLIEHHe CTAaHJAPTHHIX yc-
JIOBHH YIPOSIBJIEHHS] MJIM HEOJHODOAHOCTb.

B ra6uuie XXVIII gaorcs pesyibraTel H3MeperHs: (10 oanoMy u3o6pa-
JKEHHIO) LIKAJKH Ha MJIeHKAX HEKOTOPHIX MIoafoK (¢dotorpadus uccienye-
MOl 3Be3fb) M COOTBeTCTByloune uM Qortorpadun momoca (¢pororpadus
nossipHoOll TocaeoBaTenbHOCTH). Kak BuaHO H3 3TOM Tabauupl, pasGpoc Be-
JHuHib F e HeBeJHK. DTO YKa3blBaeT HA TO, YTO CTARAAPTHOCTH YCJIOBHI
paboThl cOBMIOAANACH YAOBJIETBOPUTENbHO. B mocienteM crontue TaGnmibh
‘aHbl OTKJOHEHHS F'er B 3BE3IHBIX BeJNHuHHAX. SICHO, UTO COOTBETCTBYIO-
[He OTKJIOHEHHS B NOKa3aTelsX LBera GyRyT Ha MOPSAOK MeHblle, YeM ajrix
‘3HayeHust Am. )

e ST T, it
g™ %

Ta6muua XXVIII gbbomo ' 1

. E' -
Heratus ¢r o f
N 53830030 CTaHlI. AE ¢r Am )
Lysbosbo !
: . oot ’
1 { Moawc 870 i 000 0.00 }
2 | WCMa 830 ; =—0I10 —0.15 :
3 | VWPup %) —o030 —0.15 ‘
4 | WWMon 902 —032 —0.15
5 1 AVTuu ! 840 +030 +o.1¢ =

o o - Lo 4

C HeKOTOpPHIM NpUOJIHKEHHEM, B NPSIMONHHEAHOA YaCTH XapaKTEPHCTH-
"ecKoH KpHBOH, Bennunny E MOXHO paccMaTpHBaTb Kak SIPKOCTEL. SICHO, o
AJIA yueTa moNpaBOK Mbl JOJIKHBL B3iThb PAsHOCTh, T. €. p

AEIQ)I‘= F:'non - E'y HIA El:,: = E’ﬂon — AE.

Hmes AF'y,, ¢ ee OMOMIBIO MBI ucrpasiiseM BexunyuHbl E'gr v E'gs HCCTE-
nyemoit 3Besinl, cuntas AE'ge=AE p.=A4t! [IOCKONBKY mgr ¥ Mg ABIAIOTOR
dyukuuamu ot E'gr M E'ps, MOXNEM HaIHCATh! : - »

R HCH Bl
mgr = f (E'¢r 4 AE) = f (Epr) : 3.5
. t HCH : i
l'l](im:f(l'l,q;u + Ah‘) =f(E(pn ) : e T ,

Sy
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HyHO OTMeTHTDL, 4TO H3MEHEHHe NOKAa3aTesis HBET& C XOJOM XapakTe-
PHUCTHUECKOH KPHBOM MOMXHO "YCTAHOBHTD 110 H3MEPEHHIO H300paXKEHHS HIKale
KH C PAa3HBIMH HJIOTHOCTSIMH, ‘ '

YKasaunele 3TAJOHHBIE WEKAJKH MOT'YT GbITh MCHOJL3OBAHE] IIPH TOYHBIX
pa6orax ans yuyera aTMOC(PepPHOrO NOrJIOLIeHNS. BrpoueM, mp1 me Oynem 3a:
AEPIKUBATLCA 3JECHh HA ITOM BONIpOCe, He HMeIomeM sl Hac B JIaHHOM ¢ITyuae
0coboro snaueHus. : S

§ 31. Onpenenenive HOPMAJILHBIX MOKA3aTEJNCH usera unedreny

Beuny toro, uro nehenabl sBASIQTCS NEePEeMEHHBIMH, onpejelieniie Bop-
MaJIbUbIX IOKasatelsell UBeTa s HUX NPeACTABISET JOBOJLHO TPYLHYIO 3a-
Aauy. OnpeyesieHHe MX HOPMAJNBHBIX TOKa3aTelell UBera N0 OOBIUHBIM 3BE3-
A1aM COOTBETCTBYIONIHX CHEKTPAJBLHBIX KJIACCOB HeRelaTeJbpHo. Tarke HeKe-
JAATeNbHO GpPaTh B KAUECTBe HOPMANBHBIX 3Be3l He(eHIbl, HAXONSIIHECH HA
BEICOKHX TaJaKTHUECKHX WHMPOTAX BBHAY TOTO, 4TO Ue(enabl, HAXOLAUIHECS
BOJIM3H IaJJaKTHUECKON IUIOCKOCTH M HA BBHICOKHX HWHPOTaX, KdK 3TO CJAeAyer
u3 paboret B. B. Kykapruua [26], NOBHMMOMY, HPHHALICKAT K pas-
HEIM TIOJICHCTEMAM~~TUIOCKOH M C(epHuecKOH, a 3Be3b! Pa3HLIX MOLCHCTEM
HMEIOT PasHoe NPOHCXOKEHHE ¥ NO3TOMY OHH BPsIL JId CPABHHMBL 110 IBery.

BBHlIy BBIIMIECKA3AHHOTO, Mbl pemyian OHpeL{eJII/ITb HOpMaJibHble TIOKasa-

TEJIH 1BETA WHbIM NYyTeM, IJs 4ero Mbl BOCIIOJIE30OBAJUCH HAINHMHA HLIMH?C,

CBASAHHBIMUM € JIDYTHMH XQPAKTePHCTHKAMH NE(PEH COOTHOMICHHEM:
Hil=a-+Dblg P4 car) (3.6)

rne a, b n c--Hekoropsie Kos(ipuiHenTH, A (1) —CYMMapHOe TIOTJIOIEHNuE,

Cocrawasist 1uist xamaol Hedeuan ypaBHeHHe BHIA (3.6) m pemas cucremy

YPABHEHHI CHOCOGOM HAMMEHbINHX KBALPATOB, MBI HOJYYHJIH HOPMAaJIbHBLH
TUKA3aTeNIb PABHAIM:

Ny =a+blgP. (3.1
lgP BBemeno B ypasuenne (3.6) s TOrO, 4TO0bl HOPMaJbHBE NOKA3a-
TeJM UBeTa Heder)i CBAIATL ¢ UX NEPHOLOM, TIOCKOIBKY nochelHul, KaK ua-
BECTHO, HAXOMMTCSl B TECHOW CBSI3H CO CTIEKTPANbHBIME KIaccaMu medems.
ITpu cocrapyennn ypasnennst (3.6) Heo6XONMMO 6bLIO 3apaHee NPUHSITHL
ISl KAXAOH nedensipl, KaK H3BECTHYIO BEJHUHHY, CyMMapHOe NOTJONIeHHe
A(r). Inst Tex nedenn, KOTopee 1o HalleMy NOJpasjeNeHuIo (CM. HHXKe) Ha-
XOIAITCSl B TEMHBIX MeCTaX, JUIsl NEPBOTO NpUGIHMKeHHs], 3HaueHus A(r) Bbl-
auciennr corstaco reopun IL IL ITapewnaro [43], a ana Tex, koropble
HaXOAATC B CBETJBIX M CBETJNO-TEMHBIX MecTaX, 3a Ko3((pHUHeHT o6iero
HOromenus: 6eu10 npupsiTo 0" 8. Dra Besnuwna KoshHUKeHTa OBMEro mo-
TJIOMMEHHMST JIJIst CBETJIBIX MecT Hawed amakTHKH NoBHAMMOMY 6sH3KA K neli-
CTBHTENLHOCTH. Ut0o6b mosyunts A (B), cHauana MBI BBIYHCISUTH JISL JAHHON
nedensibl HCHPABJICHHOE DPACCTOSIIHE 1O H3BECTHOMN (opmyne:

gr = lgr’ +- %r’, (3.8

Y

a 3areM—CyMMapHoe norjonienue A (f)=a.r.

[Tocne pemenus cnoco6oM HauMeHbUIHX kBaaparos 110 ypasHenuii Busa
(3.6), cocraBieHHBIX TaKMM TyTeM, NOJiyueHHble 3HaueHust Ko3DPUUHEHTOBR
4 b w ¢ Gbuin NPHHATHL HAME KAK DepBOe npubiuxenue. ajee, nonbaysck
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STHMY 3HAYCHHSMH M TPHHAMAs 33 HOPMANbHBIA [OKa3aTesb UBETA BHIpakKe-
aue (3.7) Ans KaxmoH nederasl, Mbl NoJyyanu HENMOCPEACTBEHHO A(r). Iloc-
/e BHECEHHS B CHCTeMy ypaBHeHHil HOBLIX A(f) # MOBTOPHOTO pELICHUS, MBI
foflyuasy 3HaueHds AJisl KO3 PUIKHeHTOs 4. b H ¢ BO BTOpPOM NPUOJIHKEHHH.
Ypasueune (3.6), mociue MOJACTAHOBKH UYHCIEHHBIX sHaueHHH K03 PUIU-
@HTOB BO BTOPOM NpPHOJMMKEHHH, IPUBOAUTCS K BHAY (3.9):
[1Llaxe = 0.196 -+ 0.158 [g P 4 0.322 A (r) (3.9)
40.023 =+ 0.027 -+ 0.006 '
Okpyrass 3HaueHHs KO3(GUIMEHTOB, NEPENHIIeM ero CIeAyIouuM 00-
pasom: :
- [yage=-0.20 + 0.16 IgP 4 0.32 A(r) (3.10)
+.202 .03 +.01
~ 3umauenusi A(r), BulBe/ICiHHble HA OCHOBE YPaBHEHHA (3.9), narorcs HaMH
B gesatoM croubue tabmuun XXVII. Mx cregyer paccMaTpusath Kak OKOH-
yaTe/ibHble BeJHUMHBL.
Mg coctaBmin rpaduk 3aBHCUMOCTH 11 wake OT lgP u Ha HeMm (uep-
Tex 13) nposesu mpsmyto Jkrmio T 5 =0.20 + 0.161g P.

1IN Y

. 1 e
Lt 1 1 1 ! t | - >
- 3 14 1 P
Y 3 10 11 312 13 s Y 3
Yeprem 13 babpbo

Kak BHAHO M3 yepTexa 13, mpsiMasi NPOXOJIMT, KaK CJICN0BAIO OXHAATh,
‘OKOJIO OCHOBAHHSI pa3bpocaHHbIX Touek. M3 uepTexa BHAHO TaKike, €10 HE
koropbie ToukM Il wave UeQeni JexaT HUKE npsimoit -~ M1 =a + blgP,
a Takxe Ha KpuBoil. OueBHIHO, UTO N0 3TUM nedensiaM KaK cyMMapHoe Mor-
gomenre A(r), Tak u KO3(QOHUIMEHT HEHTPAJIBHOrO MOIJIOLICHHS 4 JOJIKHBL
qosiyyutsest paBHBIMH HYJIHO. 10 e uedenspl, KOTOPbIe HAXOAATCH Ha OJIH3-
KHX PACCTOSIHHSIX U CBET OT HUX HE TonBepsKeH 3aMeTHOMY KOCMHYECKOMY Tor-
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FOWEHUIO MM JKe CaMH ONpeJeJIeHns MoKasaTesledd 1BeTa IOJABEPKEHL! CJIy-
qafHbIM OLIHOKaM.

OueBHIHO, UTO 00paTHOE 3HAaueHHe KO3(hGHuIHeHTa ¢ AOJIKHO PaBHATHCS
BesHyuHe y. B sToM cayuae o6parHoe 3HaueHHe ¢ PABHO 3.21, 4TO OTJIHYHO
COBMAjaeT ¢ BeJHuuHoil v=3.1, noJyueHHOH Hamu B § 25 juist HHTepHAUHO-
HaJIbHON cucTeMbl juiHH BosiH. CoBnajeHue cjelyer CUUTaTh OTJIMYIHBIM, TEM
Gomee, 4TO STH BEJHUHHBL HOJIyUEHH COBEPIICHHO DABHBIMH Oy TAMU.

§ 32. Onpenenenne U3OBLITKOB LBETA MO NOKA3ATENSIM UBETA uedeuny

B jecsitom cronbie Tabuuisr XXVII naiorcs sHaueruns A30BITKOB UBETA,
pacunTanHble Ha | KWIONApCeK, MM, UTO TOXKE camoe,—Ko3(Q(UIHeHTH H3-
6UpaTeNLHOrO TNOTJIOUIeHHUs ! (4E). B cayuae, xorpa nedenja umena 60Jb-
LIYIO TATAKTHYECKYIO UIUPOTY, BLIYHCIISIICS (b peKTUBHBIA NyTh JIyda, THHICM
JUISL TOJTYTOJILMEBl HOIVIOIAlontelt cpefisl MPUHATO = 150 mapcex. ITpn-
pofuMble Kod(p(puiyentnl  AE  Jerko MOXKHO NEPEBECTH B K03 hHIHeATH
OBIEro MOTJIOLICHUSI IyTeM YMHOXKeHHst Ha y=3.1 (cM. § 25) u sareM—e-
_ Jierus Ha 1.08 v v

C ueapio GoJec MJIAHOMEPHOrO H3YueHHsi MOIVIOUIEHHSi MO  H30BITKaM
OBETa, MBI PAgjlellHi COfepKalllHecst B HalleM Kartajore nededipl IO IPH3-
HAKY MX MGCTOTOJIOMKEHHS! B TEMHbBIX H CBETJBIX 00/1acTAX Mieynoro ITyra.
Ilas sToro Mbi BOCTOJIb30BaJIHCh aTiacom Pocca u Kanpsepra [106].

B CBS3M ¢ 5TMM Halll CIIHCOK OB pasbur Ha TpH rpymmsl: 1. nedenist,
HAXOAsILUECs B CBeT/bIX Mectax Miyeqnoro [TyTH, (He HMeIMe IUTPUXa HaK
TOPSAKOBBIM HOMepoM), 2. neeripl, HaxoAmuuecs B TEMHBIX ofJracTax
'(0Go3HAUCHB! ABYMS 1TpUXaMu), 3. Heden/ibl, HaXoAAuHecs B CBeTI0-TeMHbIX
QBaacTsix (0603HaucHb OAHUM wwTpHxoM). [TocneHHe HYKHO PaCCMaTPHBATD,
RAK HAXOASLIHECS B OOJACTH, HEPeXOidlilell OT CBETJIOH K TeMHOH.

Hwmest B By BBILIEYKA3aHHOE JeJeHue, NPEJCTaBIseT HHTepec BHIBECTH
CpefHue BENHUHHb KOd(DOUIHEHTOB H30HpATeJbHOTO NOTVIOWEHHS NJis CBeT-
JIBIX, TEMHEIX M TepexXojsiulux objactedt B OTAEHABHOCTH. :

JIist yKasauHbIX IPYII CPefHHe SHAYCHHs KO3(D(OUIHEHTOB M3OHpaTeNb-
HOr0 TOTJIONIEHHS] [OMEleHb B HUxKecJqenyiomell Tabiuuke. B stu rpynint
“He BONILIH Nedenbl, KOTOPble HAXOAATCS HA PACCTOSHHA 1< SO0  NapCex, No-

CKOJILKY JUIsl GJIH3KHMX He(eHs NOoKpacHeHue He BeJIHKO, M TeM CaMbIM, TIPH
HANMIMH 3aMETHOH OLIMOKH, ONpeNeNieHdsl NoKasaTesiedl LBera CTAaHOBATCSH
HeHAMeKHBIMHE. B CBS3H ¢ STHM U3 CIHCKA, JeMHAUero B OCHOBe TaGIHI

XXXVII, Brinano mecrs nedent.

Cpynna  Rango | BRI/t xuc , n
Cretnas 061acTs -+ 0731 47
Bomgebo vy + .04 ‘
Cgerao-temnag 061acTh 0-45 25
Bomgan-digmeo by =+. 0b
; . . Temuag 00aacTs 0-73 32
dBgmo oy + .07

[ 1 Hamu xoapuiuentsl, Gyays 1 OHY H30HpaTeNHHOro, OOLIEro MK Hedrpaib-
) WOTO - HOJIOLleHHs, Hajlo pasgelnts Ha 1.086, 4ro0bl HOJY4HTD k02D HIHEHTEL B TOM
CMEBICNC, KAK Yo monnmaercad B (hU3HKE.
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Ecnu oxpyrauTth faHHBle 3TOH TaGNHUBI, IS K03(hhHUIHEHTOB TOKpac-
HEHHs TONIYUMM: I/ CBETJIOH OGHacTH + O™ 30. Jist CBETJIO-TEMHOM. O™ 45
H ansg TeMHO#| 07 75. OueBHZIHO, uT0 KO3(D(HIHEHTH BHIYHCIEHHbBIE AJd 0%
ACMLHBIX MECT, MOTYT CHIIBHO OTJIHYATHCH OT NPHBEJEHHBIX CPEJHHX OKpPYF-
JIEHHBIX BeJIHYMH. , ey

Hexkoropsie, nanexko Haxomsmuecs nedenmsl 1a10T HeGOMbIIHe BEJIHYHRH
H30BITKA LBeTa Ha | Kunomapcek. T0, NOBHANMOMY, BHIBBAHO TeM, UTO GOJb:
lasi yacTh MOTJIOAIONed MATePHH HAXONHTCA B HEKOTOPHIX HANpaBJIEHHSIX
Ha Goliee GJIM3KMX PACCTOSHUSIX, YTO M YMeHbHIaeT H3GHITOK HBeTa Ha 1 xu-
Jonapcek. Ha 310 ykasmiBawr takke Oopt u Octeprod [75]. °
' CpaBHuBasi Tenepb CpeflHHEe 3HAueHHs W3GHLITKOB ‘LBETA C  JAHHBIMH
Cre66unca, Xabdpepa u Yurdopna [120] BHIMM, 4TO pAc;
XOXIeHHe HaIAX Ko3(duLKeHToB HeBesiKo. Tak, HanpuMep, yKasaHHHe am:
TOpbI HALLIH JIst CBeTNOH o6nacth B Crpenbue MI1=0.10 u B cpejiHeM Takorg
Ke TIopAZKA MK Gosblie—ist Apyrux obnacrell. Ecim ykasanmyio BEJIHYHRY
EPEBECTH B HMHTEPHAUMOHANBHYIO cHCTeMy, moayuntes MII=0.15, a My
B TOH K@ IBETOBOM CHCTEMe IJisi CBeTMBIX MecT umeem MI[=0.31. C nosny-
HCHHBIM PACXOX/IEHHEM MOXHO NPHMHDPHTHCA, NOCKOJIbKY Hawy MIL w ua6nir:
Ku nBeta CTe66HHCAa W €ro KOJJer MOJAyYeHbl 110 PasHBIM OGbEKTaM.
Kpome Toro, Hawy 3nauenus H36LITKa 1BETA ABJSIOTCS OCPeHEHHEIMH IO pas:
HbIM CBeTaIbIM oGnacTsiM Miewnoro IlyTy, a /1% HEKOTOPBIX CBETJIBHIX 0GJIa-
KOB 3HAYeHHs H30LITKA LBETA MOTYT JOBOJLHO CHJLHO OTKJIOHSITCSH OT cpen-
HEero 3HavyeHus. *

HTo6b y6enuThesi B HaIeXKHOCTH HAIIHX NOKA3aTelell nBeTa U H30OBITKOP
BETA, MBI IPOU3BENM CPABHEHUE HAIUMX JAHHBIX C JAHHBIMH O CeMH Hedenpax
Xeninena [81]. Cpasrenue mpencrabieo B taGuune XXIX.

H

Tabmuna XXIX gbkomo ]
3Beana

aobbggamogo Mg [Tis HUllx Hlls. »

Y 386 Cyg 41" 50 +1™ 25 o™ gs - 1”10
MW Cyg 1.10 o.80 0.38 0.32 Coy
VY Cvg 1.00 0.75 0.9 0.25 '
BB Cyg 1.40 1.30 0.68 0.54 h
TX Cyg 1.65 1.50 1.10 1.12 k
SZ Cvg 1.20 0.95 0.42 0.43 1
CD Cyg +0.90 +0.70 0.18 0.16 5

Kax BuzaHO M3 3710l TaGiuupl, HAIUH NOKA3aTeJd [BeTa HE OYeHb OTAH:
YaIOTCA OT MOKasartesel UBeta X efi e Ha, HeCMOTPS Ha HCIOJb30OBAHHe M
H HaMH pasHBIX (PUIBTPOB M INTACTHHOK, XOTs ¥ JJIs OXHOH U TOH Xe o6AacThH
CIEKTPa; H3ObITKH Xe I[BeTa COBNAAAIOT elle ayyure. OJHAKO HYKHO OTMETHTD
YTO CeMH 3Be3J| IJIsi CpaBHeHWsl MaJjio, TeM 6ojee, UTO CpaBHHBaeMble nede-
HJIbI HAXOAATCS B OJHOA M TOH Xe o6Gnacty He6a. Tém He MeHee, cpaBHeHHe
MOKAa3aTeJNbHO CBOHMH 6JIaTONpPHUATHBIMH Pe3YJILTaTaMH.

CpaBHeHHe HAlIHX NOKasaTeJeil 1BeTa [/ HeCKOJNbKHX JAECATKOB JOJAT0- »
nepHojHYecKux Hedens ¢ nokasareismu nsera I, C. Baxansama [7 ®
IJIST 3THX Ke O0BeKTOB OOGHApYKHJIO B OCILEM YIOBJETBODHTEJLHOE COTAa-

CHe, XOTSi ONHAKO HEKOTOpble NedeuAsl NMOKasaJH AOBOJBHO GONblIOE pac- _
Xoxenne. IToBHaNMOMY, HEKOTOphle HECOOTBETCTBHS CBSI3aHBI C HeOOX0Ip,; : ‘
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Onpeniejiende mokasaTelell IBera AOJIrONCPHOAHYECkuY HedeHy H... G1

MOCTbIO NPHBCACHUSA OOOMX DPSAOB ONpefleNleHHH moxasarenell 1BeTa K OOl
CHCTEME.

3aKaHUMBAsT HA 3TOM H3JOXKEHn¢ PE3YJNbTATOB UCCJAEJOBAHHS IIOTIOLIE-
HHsI, OCHOBAHHOTO HA HAIIHX KOJOPHMETPHYECKHX NAHHBIX, MBI nepefmeM TEC-
nepb X BOnpocam o I»Iel(/'ITpaJl"vIIOM MOrJIOIIEHH B lanakraxe u 0 OJIIpU3al K-
cBeTa lIH(l')(py?)HbIX ¥ BHErausaKTHUYECKHX T.VMHHHOCTGI';I. I1H BOHPOCBI TarxKe-:
TPAKTYIOTCA C TOUYKH 3PEHHUS H3YYCHHSI ralaKTHUeCKOTO HOTJIOHIEHHA W OCHO-
BaHbl IPpEeHMYHIeCTBCHIO Ha Haulem I'[aﬁ.H}O[[aTe.HbHOM Marepuane.
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['VIABA YETBEPTA{

“OMNPEJEJIEHME HEWTPAJIBHOI'O TIOIJIOIIEHUY B TAJIAKTUKE.
HN3YYEHHE TIOJ/IAPU3ALINUU JIVUEM NUPOY3IHBIX U
BHETAJIAKTUYECKHX TYMAHHOCTEMN

§ 33. Onpenenenue HeiiTpaabHoro noraowennss B ManakrThke
¥ i
B naweii 'anakTike, KaKk H3BeCTHO, YCTAHOBJEHO CYIleCTBOBAHHE H3GH-
"PaTeJIBHOTO WM CEJIEKTHBHOTO MOTJiolleHHst. B Hacrosimem maparpade Mb
NOMBITAEMCA NOKa3aTh, UTO B HeH, HapsAAy ¢ W3GHpaTeNbHBIM IOTJOLIEHHEM
CYIIECTBYET OLYTHMOfi BEJHUYHHB HeATpasibHOe IorjouleHde. Bnpouem npu-
CYTCTBHE HEHTPaJILHOTO NOIJIOlLIeHHs B ['aNakTHKe TaKXKe M3BeCTHO, HO elle
He Jenanach MONBITKA KOJHYECTBeHHOH JUEHKH 3TOr0 BHAA NOMJIOMEHHS, a
Takasi ONBITKA MOXKET HMeTb GOJbllIoe 3HAUCHHE.
Kak usBecTHO, H36HpaTesNbHOE NOLMOMIeHHe GOJblile BCEro NMPOABISETCH
B NOKPACHEHHH 3Be3Jl, a HeHTPaJbHOE FIOTJIOIEHHE JOJIKHO TPOSBIATHCH B
BUJIE IIPOCTOrO 3KPAaHHPOBaHHSI HEGECHBIX OGBEKTOB, H MO3TOMY OHO JOJMKHO
' M3y4aTbCH, IIaBHEIM 06pa3oM, MO MOJCYeTaM 3Be3J H TYMaHHOCTEH.
OcHoBbIBasiCh HA INOJACYETAX BHEraJaKTHUeCKHX TyMaHHocTe#, X a 6 6 J
[85] mostyunst onTHYECKYIO TONUMHY JUJIsl I03KHOTO H CeBEPHOro Mojoca I'amak-
TUKH. [IoHATHO, yTO 3Ta BeMHYMHA BKIIOYaeT B cefst Kak U3GHpaTesbHOe, TaK
'H He#TpaJibHOe MNOIJIOIIEHHE, T. €, €& MOXKHO CUATATh OGIHM MOIVIOIIEHUEM.
Onruyeckas ToMilMHA OLEHHBaeTcs: Ha ocHOBe dopMyin (4.1) u (4.2), Bu-
sejgeHHElx X a66mowm [B6I:

IlgN{m)=06m-—9.12 , . , . .. . (4D
IgN(m) = 2.115—0.15cosechb . . . . (4.2)

3rtu GopMysnbl GBUIH NMONYUEHBl HA OCHOBe TMOJCUETOB BHEraJaKTHYECKHX
TyManunocTell, O6e HOpMYyJb ONMPeensioT YHCI0 TYMAHHOCTeH Ha OAMH KBaX-
patHslii rpasyc. OxHako, BTOpasi poOpMyJia JaeT UACIO TyMaHHOCTe!H AJis mpe-
IeNbHOH BeNHYMHBEI KaTanora X a6 6ua, win npu nopcuerax X a6 6uaa,—
H4 OJMH KBAJpATHHIH rpajyc AJf JAHHOH raJlakKTHUeCKOH IUHPOTH, H ONHO-
"BpeMeHHO YUHMTHIBAE€T KpacHOe CMellleHHe.
Kak ykasoisaer IL. [1. [Tapenaro [45], ecan yuects ana nepsoi dop-
MYJIBl KpacHOe cMellleHHe, a Auasa (GopMmynsl (4.2) 3aHOBO OIpefeiuTh KO-
{DHIHEHT Mepes KOCEeKAHCOM, TO OHM IEPENMHINYTCS B TAKOM BHJE:

IgN(m)=0.55m +const . . . (4.3)

lg N(m)=const —0.17 cosec b , . (4.4)
0.15
Ecaun uz dpopmyn (4.1) u (4.2) BoseMem oTHOWeHHe KO3((DHUHEHTOB 050"
QONYYMM ONTHYECKYIO HROJYTOMIIMHY, TIOTJOHmaloliero cjosd B [agakTHke,
“OUeHeHHyto Xa66n0om 5 9"25. A eciin MHl BOCHO/b3yeMcs (OPMYyJaaMH
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» 017
(4.3) u (4.4) s OTHOWIEHHMH TeX XKe K09 DUIUEHTOB!, TIOTYUHM Q(V)*ES‘S‘;—:: 0.31..

Dra BeJHUAHA ONTHUECKOH TOJIIUHBI COBMNALAeT C BeJMUMHAMH, KOTOPHIE MO-
ayunmun Oopt (1001, TL II. ITapemaro [43], b. E. Mapgapsax
[34] 1 aBTOp HACTOSIIErO MCCHENOBaHMS (CM. BbINE).

BeJliuHHbl, TONYYEHHBIE STHMH aBTOPAMH, HYXHO cuuTath Gosee 6mu3-
KHMH K AeHCTBHTENLHOCTH, TI03TOMY NpexHiol BejHunHy Xab606ma, T. e.
T=0" 25, MPUXO/NTCS CUHTATL 3AHIKEHHON U et0 T0Jb30BATLCS HE CNIRAYeT.

HecMoTpsi Ha HEKOTOpble HEJOUETH B IIO/CUeTaX Xa6G6aa, caenyer
TIPH3HATD, UTO OCHOBBIBASCH HA MONCYETAX BHETANAKTHICCKUX TyMaHHOCTe},
MOXKHO BCOOIE HoayuuTh obiliee NONIOEHHe HAlekKHee, YeM 10 APYriM 06B-
exram Canakrigi. ONHAKO, ONpeleetHs: u3duparenpHoro norowenns 8 l'a-
JAKTHKE 10 BHEraJaKTHUeCKHM TYMAHHOCTSIM He NPHBOAAT K 0COOO TOYHBIM
H3GLITKAM 11BeTa B CBSI3H C TeM, 4TO TPYRHO HOJ00paTh HOpMaJsibHble NOKa3d-
TeJH LBETA TANAKTHK, KaK 3T0 oTMeueHo Bbmue* (cM. § 23). Ilostomy wmol
CUMTAEM, YTO N0 BHETaJaKTHUECKHM TYMAHHOCTAM Jiyulle ONpelesisTh obuee,
HexeNd H3bHpaTeNbHOe MOTJIOlLEHYe.

Ob6iiee TOMIOMIEHAe MO BHEraJAKTHUECKHM TYMaHHOCTAM IIOJIy9aercst
AJA TOTO y4acTKa CreKkTpa, B KOTopoM (oTorpadupyloTes BREra/IaKTHICCKUE
TYMaHHOCTH U NMPOM3BOJHTCS MX MoAcyer. 1o onpejenenuio, cpopMyaupoBaH-
HOMY BEile, B 3TO NOIJIOUIEHHe BXOAMT KaK HEHTPaIbHOE, TaK H nabupareb-
HOE TOIJIOLICHHE. '

UsGupaTtesbHyIo 4acTh TOTIOMEHHs Mbl OOHAPYXKMBAEM HO CDABHEHIIO
MeX Iy cOGOH H3JyueHHH 3Be3/bl B PasHbIX yUacTKAX CTEKTpa, CKaxeM, B do-
TorpagpuyeckoM H (POTOBU3YAJBHOM, A HeATPAJbHON UACTH NOIVIOIEHUS MBI He
MOKEeM OGHAPYXKWTH NMPOCTHIM CPaBHEHHEM JBYX YYaCTKOB CHEKTpA.

Ho, eciin Mbl 3naeM ofiee MOJOMeHne W u36uparenbHoe B, OTAEJBHOCTH,
MBI CyMeeM, MOHSITHO, ONpelReNHTh HeATpasbHOe MOTVOLIEHHE.

B CBSI3H ¢ 9THM HEOOXOAMMO BLISICHUTH TOUHBIH 3akoH morjouwenns. C
3TOH LEJBIO PACCMOTPHM KAKHMH UYaCTHUAMH O0YCJOBIHBAIOTCS HeHTpanapHOe
H H3BUpaTeibHOe MOTJIOUIEHUST B OTJENbHOCTH.

Kak H3BeCTHO, ecId JAMAMETPHl YacTHll, KOTOpHE YYacTBYIOT B HOTJIONIE-

A
HHH, TIOpsAAKa i - WJIH MeHubllle, TO OHH JaioT HSGHp&TeJIbHOe rnorJjiomenye,
T

a ecJH paBHbl WK GOJbIIe—HEeATpasbHOe.
Eciu [ Gyner osnauath HHTEHCHBHOCTH H3JIYUCHUS, YXKe DOABEPriNerocs
HOIJIOIIEHHIO, a o HAauaJbHYI0O HHTEHCHBHOCTh, KaK M3BECTHO, MOXKHO HamH-

caThb:

¥
3

: T =Ipe*H {4.5)
rie k& Ko3(hQuUHeHT MOrAOIIEHH, H-—juHeliHas TONIHHA MOIJIOLIAIONER:

1 Moo mnokasarh, 4T0 OTHOLICHHE HTHX ko3 @HIHEHTOB AeHCTBHTENLHO Aaer
CTITHYECKYI0 TOJYTOIIIMIy Ioromaroiiero ¢jios B IaranTare. Jaa sroro Gopmy.ay
{(4.2) mHmyT Kak U TAJAKTHYECKOro NoJioca, Taw u Jid b= 30°% B caywae b = 30°
aerTHBILI MyTh Jy4a B HOTJIOMAINEHA cpefe yBENdYHBactCa BIBOE. HanpHeiimge -
pacCyIIeH sl TIPUBOAT K TOMY, YTO OTHOINEHHE BSTHX KOB(@UIHEHTOB JaeT OUTH-
YACKYIO HOJIYTOJIHIY MOTJIOUIAIOIIEro CJIOM.

2 BrpodeM, B HEKOTOPbIX CIyYafX BHErAJAKTHUECKHE TYMAHHOCTH ABJISIOTCA
SHHCTBEHHLIME Of'BCHTAMY, [0 KOTOPLIM H MOMKHO ONpejieniTh u30Huparejis-Hoe HOTHO-

HIeHHE. L
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94 Parapa werBeprasn

_-cpensl. Kospdummenr k okonuaTensHo, kak 1o YCTAHOBJIEHO, 3aBHCHT. 6T -

»%, FA€ p nuaMerp uyacthusl (cM. [76]).

Ouesunro, dopmyny (4.5) momuo TaKkxe nepenucaTb B pue (4.6): .
045
a
‘ , (4.6)

. B ) 7
TAG Koapuuuedr k samenen (D +T) ¢ Y4YeTOM HEeUTPaJIbHOrO noryrome-

Azg_ﬁ,;a;—'ronmmra NOPJIOINAIOILIETO CJIOA.
Herpynuo Busers, uto nake ecin Cpelu pasMepoB YaCTHIl, YYaCTBYIOLIAX:
B RORIGUIeHHH, AOMHHHPYET HEKOTODBIH ONpeHeJeHHBI IHAM

eTp, MH He,
B IpaBe NPHHUMATk JUISt BCELO YYacTKA CHEKTPA OAHH H TOT XKe

3aKOH MOrJIo-
IIeHud, EKaXeM, A~' uap A% Taxkum 06pasoM, B 3aKOHe A “% BeJIUYHHA o

MOXeT NpUHMMAThL BCe 3BguerusA oT 0 Jo 4, Kak 3To 6bLIO OTMEYeHO HaMH B
§ 25 310 xopomo BHEHO 3 PacCMOTPeHHUsi KPHBLIX CHEKTPO(OTOMETpHYe-
CKHX I'DaJIHeHTOB NOKPACHeBIUMX 3Be3s B.

IMocnennemy Bompocy -nocesumment paGote: - O. A, MeabuHHKOBA

[37], Tpamnaepa [134], Crpyse, Kenana u Iefineka [1331;
Xanne (78], Pynuux [107], Cre66uunca, Xadpdepa uYur
bopna [122] u np. :
. BocnosbaoBaBiunch WMH, MBI IPHBOAMM Ha ueprexe 14 Kpusnle 3aBHCH-
MoctH g (Am'+0.4) or lgi no O. A, MedbHHKOB v, Cre66usn-

cy, Xaddepy u Vurdopay, Crpyse, Kenany u Pya-
HUK. :

I=T,e

Ocpennennas ¢opma srux KPHBBIX, B BH/Je OLHOH KDHBOM, 1aHA Ha yep-
Texe 15. Jlas nansHefinero, xak yBHIuM HHXe, MBI BOCHOJIb30BAJIHCh 3TOH
. WPHBOH C UeJIbIO NOJIYUEHHS PA3HBIX 3HAYCHHMH o NOYTH IJIsE BCETO BHAUMOTD
YYacTKa CIeKTpa. ' o

Kak wusBectHo, Bemmuuna Am, IpH H3YYEHHH CHEKTPO(YOTOMETPHUECKHX
TPaAHEHTOB NOKpACHEBLUMX 3BE3M, NPEJCTABJAET PA3HOCTh B 3BE3IHOH BeNH-
HHE JUIst DACCMATPHBACMOM JUIMHBI BOJHBI MEXy HOPMAJBLHON u MOKpacHes-
el sBespamu. C 3ToH LeJbIO Tak NOAGHPAIOT 3KCMOSHIMUIO, YTOGHI HHTEH-:
CHBHOCTH HETIPEPLIBHOTO CIIEKTPA CPABHMBAEGMBIX 3Be3[ I JAHHOM JUTHHEBL
BOJHbl ObINM PABHBIMH.

Beuny Toro, uro pasubie ABTODLI Opasu JJIST O/MHAKOBON HHTEHCHBHOCTH
PasHbIE YHACTKM CIeKTPa, Mbl NPHAABATH MONPaBKH K NOJYYeHHEIM HMH Am
TaKHM 06pasoM, 4TOGH OKOJNO 7 6500A  OHM HMeNu 6i PABHYIO HHTEHCHB- A
HOCTb. PasHOCTH, WcnpaBieHHBle TAKUM 06pasoM Mbl 0GO3HAUHM yepes Am'.
Tak, ‘H3Mepenns Bcex a4BTOPOB MBI NPHUBENH K ONHOH CHCTEMe, B CMBICHE
YPaBHeHHA HHTEHCHBHOCTH B OJHOM H TOM IKE y4acTKe CrexTpa.

Bce Hassaumble aBTOpHI CTpOMAH KPHUBBIE OTHOCHTENBHBIX CIEKTPO(hOTO-

: {
METPHUYECKHX TPAJWEHTOB NOKPACHEeBIIMX 3B€34 Am OT -—T. €. 3apaHee npu-

RUMAJIH, YTO HMEET MECTO 3aKOH A—!
TIPHHUMAETCA TaKOH 3aKOH, KOTOPHI mp

(T. €. JUIZ MeK3Be3qHOro BelleCTBa
HBOIHT K TOMY, UYTO pacnpenenetre

1 Jlna TOJHOTBI M3NOMEHHA [

AUHOTO BONMPOCA MbI 3A€Ch YACTHYHO MNOBTOPHEM
PacCymieHHs, HMCloIHecs B § 28,
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96 I'nasa uYerBeprTasg

Cre66unc, Xadpdep u YVurdopa I[122] ykasbator, urt0
rpaHk 3aBHCHMOCTH Am OT A~! sBJifleTCS] NPAMOJUHEHHBIM, HO ° €CAM
BHHMATEJIbHO PACCMOTPETh NOJIOXKEHHS TOYEK HA BCeX TPeX KPHUBLIX, 3aMETHM, - -
YTO OHH MOKA3bIBAIOT OTKJOHEHHe OT NPAMOH B ONHY U Ty K€ CTOPOHY, TaK
4TO OOBACHHUTL 3TO SBJIEHHe CJHy4YalHOH oHGKOH Heldb3s. Beuny . sroro, co~

riacHo (opmyse (4.6), KaK yKasaHO BbILle, Mbl TMOCTPOHJIH KPUBHIE IO €D-
OTHOLLUEHHIO!

1
lg(Am'—D)=1gc——oalg7k=éclg7 +1gec (4.7)

OTkyna Ajs JaHHOH A MOXKHO CPasy MOJYUYMTh 3HaueHus. Tak mocry-
nanu Pyaguuk [107], 0. A. MeabunukoB [37] u apyrue.

B pasencrse (4.7) BesnuyuHa D Briouaer B ce0si NONPABKH 38 HYJBIYHKT.
aBCcoIOTHON BeJIMUHHBI, PACCTOSIHUH, a TakXKe 33 HeHTpaJibHOe INOTJIoIIeH e,

Ha ueprexe 14 xpusble nocrpoenst st D=0.4 BBuay Toro, uro npu 3TOM
3HaYeHHH MOCTOSHHOMH B (DOTOrpaPuUecKOl YACTH CNeKTpa « HoJydaercs Guua-
Kol K exunune. Takywo e Beauuuny ajsi D npunuMaer u Py n1HHu K.

Kax ykaswiBajioch Bhlllie, Ha ueprexe 15 paercss ocpeIHEHHAas KPHBas.
ITo 3toii KpHBOU W GbLIW TIONYUEHBl 3HAUYEHHST ¢, KOTOPBIE IPEACTABISHE Ha<
MH B Buae Tabnuubl XXX.

o
3HaueHHsT o JAOTCA vepe3 KaxaAble 50 A jas 6ojee KOPOTKHUX NIHE

BOJIH, ¥ yepe3 100 u 200 A nas 6ojee JNIHHHBIX BOJH CIEKTpa.
Tabmuna XXX @gbhomo

— | — — —

A ‘ & I A | « H A | o ] A o A l &
3550 | 0,70 3930 | 112 || 4350 | 1.26 | 5100 | 1.84 | 6600 | 4.00
3600 | 0.76 || 4000 | 1.12 ]| 4400 | 1.28 || 5200 | 1.88 || 6800 | 4.00

3650 | 0.80 )| 4050 | 1.14 I 4500 | 1.32 | 5400 | 2.00 ! 7000 | 4.00
3700 | 0.86 | 4100 | 1.16 || 4600 | 1°38 || s6CcO | 2.12 || 7200 | 4.00
3750 | 0.90 ) 4150 | 1.18 || 4700 | 1.46 || 5800 | 2.26 | 7400 | 4.00
3800 | 0.94 || 4200 | 1.20 || 4800 | 1.56 || 6000 | 2.60 || 7600 | 4.00
3850 | 1.00 | 4250 | 1.20 || 4900 | 1.6A | 6200 | 3.00 || 7800 | 4.00
3900 | 1.04 || 4300 | 1.24 || 5000 | 1.76 Il 6400 | 3.30 || 8000 | 4.00

Nasxnble B 510t TabiHLe OTIHYAOTCA OT AaHHBIX Tabuuiel XXII § 25, & cBa-
34 C yeM NPUBOAUM ee. DTH 3HAUeHHs, MOBHAHMOMY, MpaBAONOAOOHee.

[Monb3ysach 3HAUEHUSIMH 4 U3 3TOH TabMHUBLl U dopMmMyJaaMH LISl yp ™
Yv, BbiBeleHHbIMH B § 25, Mbl nojydyaeMm 3HaueHHs KOIDDHIUEHTOB AIf Ye~
neBojia M3GUPATENBHOTO TOINOMeHHsl B ofilee, 6e3 yyera HeHTpaJbHOH CO-
CTaBJAIOLIEH.

YacTo 3HAYEHHS Yyp M vy.  HJIH OJHO H3 HHX, NOJY4YaloT HaOMIOAa<
TeJbHBIM NMyTeM M3 MOJCYETOB 3Be3], BHETaJIaKTHYeCKHX TYMAaHHOCTeH H Np.
[TonyuenHble TakuM TyTeM 3HAUCHHS Y OIpeAENeHHO GyAyT YUHTHIBATH Hed«
TpaibHOe morJomleHHe. Craparhesl, YTOOLl 3HAUEHHST vy  COBNAJANH, CKa«
JKeM, M0 MNOJCYeTaM BHEraJaKTHYeCKHX TYMaHHOCTe# ¥ nmo (opmyJiaM, BbiBe-
JEHHEIM AJsi Y B § 25, 3TO 3HAUNT HrHOPUPOBATH CYIIECTBOBAaHKE HEHT«
PaibHOTO MOIMIOILEHUST ¥ JOMYCTUThb, YTO 00llee NMOTJIONIEHHe IEJUKOM 00ye+
JIOBMUEAETCST M30HPATEJNbHBIM IOTJIOIIEHHEM.

HecoMHEHHO, 4TO B KOCMHUYECKOM IIPOCTPAHCTBE MPHCYTCTBYIOT NHNEBHIE
YacTHIbl, HMEIOIHe AHAMeTPhl NMOpsKa HIH GoNblle paccMaTpUBaeMOH /A~
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Hbl BOJIHBL, d TaKKe—CBOOOAHbIE /MeKTPOHK. DTH O6BEKTH U AAI0T HeATpals-
HOe TOorJIoNienHe. JIpyroff BONpoOC, eCH STH YACTHIBI HACTONBKO MAJOYHC-
JIEHHBI, 4TO HEHTPAJIbHOE NOTJIOUIECHHE, BBISHIBAEMOS MMM He3HAUHTENbHO IO
CpaBHeHHIO C u3buparenpubiM. ONHAKO, CBeYeHHE BOZOPOAHBIX AuddysHBIX
TYMQHHOCTCH YKa3blBaeT Ha H30OHJHE 3JEKTPOHOB B MeK3Be3JHOM IIpOCT -
pancrse. Kak Gyner nokasano nuke, HeHTpaibHOE IOTJIOMEHHE JOBONBHO 3HA-
UMTENbHO U NOCTHraeT npuMepHo 10 309 oT O6IIerc morIomeHuyst.

C Touku 3penus usyuenus crpoeHns | aqakTHKH OLleHKa HeHATpanbHOro.
TIOLJIOMIEH st MOXKET HMeThb GosibLIoe 3HaYeHHe. Bosee Toro,—MoxmHo IPH3HATH,
HTO U3YUeHHe HeHTPANBLHOTO MOIVIONIEHHS TaKKe BAXKHO, KaK H H3y4yeHHE H3-
SupatenpHoro. Ilpu ymeHun oueuuTs BeJIHIHHY HEeHTPaNbHOrO MOFJIONIEHHS
MOMCHO TIOJLYUHTD Maccy TOH YACTH MAaTePHH, KOTOPAs OTBETCTBEHHA 3a Hel-
TpaJibHOE TIOrJIGUIeHHe B aslakruke.

Hasi onpenesenns el TpanbHOTO NOTJIOLIEHHST MBI BOCIIOIB3OBAIHCE oI~
CICTAMH  BHErasakTHUeCKnX TymawHocTeh Xa66ua [85] u (opmyoit
Oopra [100] B TOM, HECKONLKO H3MEHEHHOM BHe (4.8), B kakoM ona na-
ercs B paGore H. ®. dnopa [51]:

217 —1g N(m)
Agr =A(co, b) = 655 (4.8}

SICHO, uTO MOJTyyeHHOE C IIOMOLIBID 3TON opmysEl morsoNleHe BRIO-
HaeT B cels Kak HeHTpalbHOe, TAK H U3GHPATENbHOE NOrJIOIIeHNe, TOTAA KaK,
eclu Torjotienne nonyyars no yCE, HedtpanbHOe morsomenne me Gyzmer
YUHTHIBATBLCS,

[osromy, ecnu xosdpuuments: v, u Yv ONpPEeleNHM MO HAIIMM (op-
MyJlaM, OYEBHIHO, UTO M3 STHX AAHHBIX Mbl CMOXKEM IOJYYHTD HelTpaabHOe
TOT/IOMeHNe, —TI0Nb3YsICh paBeHCTBOM (4.9): :

C 3701 Henblo, B KauecTBe OCHOBHOTO MaTepuaja 10 OKasaTedsiM LBETa
Gbl1 Henob3oBal Katajior CTe66MHCa U ero coTpyanukos [121], [123],
a rakxe u Karajgor E. K. Xapanae [56].

Huke mpr gaem ra6many XXXI, KOTOpasl NOCTPOEHA Ha OCHOBe [M0KA3a-
TeJledl BeTa IMAPOBHIX CKomenui [123].

Haist cocrabnennst s1oi TAGIHLBI HAMH HCIONB3OBAHDI Bcero 23 mapo-
BLIX CKOIJEHHS, T. €. Te CKOMJEHHS, KOTOpble HAXOAATCA B o6aacrsix Iaias-
THKH, I/Ie HMEIOTCS M BHelallaKTHIeCKHe TYMaHHOCTH. B paGore CTe 6 6 1 u-
¢a Hero corpypuuxos [123] comepxurcs ykasanue Ha 10, uto 26 IHAPOBLIE
CEOIIEHMIT HAXOAMTCS B TAKHX OGJACTAX, HO Mbl CMOLIH COTIOCTABHTH Xa6-
GJIOBCKHE MOACUCTHI TOJIBKO JIHIIL s 23 ckortennit. Vs atoro umcna JB&
CROIICHHST AI0T OUeHDL OOMBLIIOH OTPHIATENBHBIH H3OBITOK NBeTA. [Tosromy,
A/ COOTBETCTBYIOIIHX ABYX HANDABJIERH{l NPHHEMAEM, 4TO U30HpaTeNBHOS
DOTJIOUIEHHEe BOBCE OTCYTCTBYET M HOJYUYEHHOE TIO bopmyne (4.8) worsonie-
HHE HEeNHKOM OyIeT COOTBETCTROBATH HeHTpaJbHOMY.

Bemuunna v, no nonyuensnm Gopmynam pasHa 4.6, npu sHaueHHAX
% 1.25 1 2.00 (cm. Tabauny XXX — cOOTBETCTBEHHO HHTePHAIHOHAILHEIM
2 (heKTUBHBIM AJHHAM BOJH A4320A u A 5400A). JIH0GOmBITHO OTMeTHTb,
UTO €CJIM Mbl IPHMEM 3aKOH MOIJIONIeHHs A~', To mosiyunm y, =51, Tak ure

, nawa ¢opmyna (cm. § 25 (2.35), npuBOAHT K He OYeHD OTJIHYAloIeHicsT BeJH-
YHHE,

7. B, Abacy. acrpod, o6c., Ne 13
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08 lF'aaBa ueTBcprad

ITo MOLYJIsIM pacCcTosiHKS BCe UIapoBbie CKOMJIelIUsl 3aBEeLlOMO BBIXOAAT 34
‘ﬂOFJl,OU_I‘aK)LLU/II‘/,[ CJIOﬁ, HecMoTpdA Ha TO, 4TO IJIs1 TIOJTYTOJIILHHbL norJioman-

{Ilero cJIOsT Mbl TIPHHSUIH JOBOJBHO OOMNBLIYIO Besnunny—400 napcek. TakuM
“4Juv

.

06pasoM, 3QGEKTHBHBII MyTh JydYa JUIf HAX Mbl BHUHCIRIM O ¢ == "=
sin

Kak BugHo u3 Tabauupl XXXI, juis HEKOTOPBIX 11apOBbIX cKomAeHUu MBl
noJlydaeM HeHTpaJibHOe MOTJIOLIEHHEe OTPHHATEeNbHOE HJH, KAK 3TO MOMKHAO
CUMTATH,~ -pABHOE HYJIO, & JJifi HEKOTOPHIX, Ha0OOPOT,—J0BOJBHO 60JBHI0e,
2710 yKa3blBaeT Ha TO, YTO UACTHIBI, BRI3bIBABLYHE HeliTpaNbHOe TOINOULEie,
pacnpe/le/ielibl HepaBHOMepHO. BBHAY TOTO, UTO NOKa3aTelH LBeTa IHapOBHIX
CKOILTEHUH, HCIOMB3YeMble JUIsi STOM [eJH, AOCTATOUHO TOUHBI, Mbl MOXKCM
CyETaTh MONYYAIOULYIOCsH [EPABHOMEPHOCTh PealbHOH.

Tadmana XXXI gohomo

~ ~JHHAT ‘ a

Ne |NGC| 1 : b llref'f‘* Cy C, CE ‘ CE \Aqn i{CEt A, \\A}[kps
1 288! 157 —88.07 400‘5 -0.08¢ —0.135 | +0.04 006 | 046 | 0.27 0.19] ©.48
2 02419 147.1 ' +25.2 | 940 —o0.17; —0.285 | —0.10  —0.15 0.60 | 0.00 0.60| 0.64
3 4147 | 226.1 5 +77.9 | 400 | —0.07 | ——0.118 | +0.06 ! +0.09 | 0.34 ! 0.40 | —0.04] 0.00
4 ;5024 306.1 , +78.7 | 400 —0.08} —0.135 | +0.04 : 006 | 0.35 | 0.27 +0.08] o0.20
35272 75 l 477.3 | 410|—0.05 | —0.084 | +0.10 ¢ J-a.15 | 0.51 | 0.68 | —0.17] 0.00 .
6 {5466| 12.0: 4732 | 420 —0.0§ —0.084 1 +0.10 i o0.15 | 0.36 | 0.68 | —0.32| 0.00
7 156341 310.8 | +-48.0 | 540} —0.07 —0.1:8 | +0.06 ;| +0.09 | 0.68 | 0.40 | 4-0.281 0.52
B i 569412994 | +239.4 820 | —0.07] —0.118 | +0.06 , +0.09 | 0.35 | 0.40 | —0.05] 0.00
9 ’A5897 3151 | +29.1 | 820 ~0.05 —0.084 | +¢.z0 ) 4015 | 1.20 | 0.68 I 4-0.52 0.64

10 | 5904 332.0 | +45.4 s60| —0.05| —0.084 | +0.10 ! +0.15 | 0.45 . 0.68 '—0.23| 0.00
g1 16206 | 25.9 | +39.8 | 620} —0.03} —0.050 4+0.3 | H0.20 | 0.42 | 0.90 | —0.48] ©.00
12 | 6218( 343.5 ; +24.8 | 950} 0.00 0.00 | 4018 | 4027 | 1.80 ] 1.20 | +0.60| 0.63
13 | 6220| 40.3 1 +39.4 630| —0.04| —0.067 | +o0.11 4-0.16 | 0.73 1 0.72 | +0.01| 0.02
14 6341 35.3 | +339 720} —0.09 | —O.I51 +0.03 | +o.05 | 0.60 | 0.22 —r0.38 0.53
15 16779 302 | + 7.2 | 3280} —0.04 —0.067 | +o0.11 | +0.16 | 0.95 | 0.72 | +0.2! 0.06 ;
16 16864 | 348.0 | —27.2 | 880 0.01 4o.017 | 016 | }0.24 | 1.40 1.08 | +0.321 0.36 E
17 | 6934 20.1 | —:z0.0 1180 | —0.04 | —0.067 | +0.11 | 40.16 1.06 1 0.72 | +0.34| ©.20
18 16981 3.1} —34.1 | 710] —0.04] —0.067 | +0.11 +o0.16 {093} 0.72 | +0.21| 0.29
79 t7006] 31.8 | —20.5 1140} —0.07 —0.118 1 +0.06 | -0.09 | 0.93 | 0.40 | +0.53 [ 0.47
20 17078 33.91—283 | 840 —0.08| —0.135 | +0.04 | 40.06 | 0.90]} 0.27 +0.63| 0.75
21 | 7089 21.9 |--36.9 670 | —0.06 | —o.101 | +0.08 | fo0.12 0.83 ] 0.54 | +0.29| 0.43

22 17099 | 355.1 { —48.3 | 540) —O.I1 —0.183 0.00 0.00 | 0.18 } 0.00 | +0.18| 0.33

23 174921 1921 ~64.2 | 4501 —0.20' —0.34 —0.16 | —0.24 | 0,55 10.001 40,551 1.22
| [

Cpeas ee i l \ ‘ ‘ N ' ‘l o.52] ©0.20] 0.34

' : ! ! i ] |+ 07| = .c6j= .06

CorJacHO BbILIECKA3aHHOMY, Mbl BbIBEJIH IO BCEM 23 mapoBBIM CKOMJIE- \
HHHM'cpeILHee 3HayeHue HeATPaNbHOTO NOTJIONIEH!S Ha 1 xnc. OHo okasanoco
pasHbM 07 34 [lanee, Mbl BhIBEJH TaKXKe cpefHee 3HAYEHHe HeUTPaNbHOIO
[OTJIOUIEHHs] TOJNBKO N0 TeM LIAPOBBIM CKOIJIEHHSM, KOTOPLLE MOKA3BIBAIOT 110-
JIOKHTEJNbHOe HeHTpaJbHOE MOIJIOMEHHE. B takoM caydae s A, Obuo HO-

JAyueno 0™ 52. .

CriefoBaTebHO, MBI JOMYCKAEM, UTO YACTHIBL, MOKA3bIBAIOLINE HelfTpans-
HOe NOoTJIoUIeHHe pacnpeﬂe.neHbI HepaBHOMepHO, a B HEKOTOPhIX HaHpaBJIeH[/I’r'{X
CHM ¥ BOBCe OTCYTCTBYIOT. Hapsaay ¢ 3THM MBI HUMeeM koshpuuuent zefir-
paJIbHOI‘O MOrJIONIeHUd Ha OAUH KHnonapceK, KOTOprﬁ MOXHO I‘IpHHHTb paBHbIM
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0.5 3BE3AHON BEJHUUHDL, OnHako, 21a BejJHYAHA MOKET MEHSIThCS B 3aBHCHMO-
CTH OT TOTO KaKYIO TOJIUHHY NOIMOMAIOIENO CIOS MBI NpHMeEM.

Huxce npusonures Tabuuna XXXII, koropas cocraBieHa Ha OCHOBe K.
rajnora noxasarened 1sera ssesfi B u A Cte66unca uero COTPYAHHKOB
[1211. 3Besnw xaranora mer COOpAJI B OTHebHbIE IVIOI@ KK, 110 IIPUMepy
pabotet H. ®. ®op s [51]. Beuin shiGpans: Beero 24 OROMAAKH IS KO-
TOPLIX, BMECTC ¢ TeM, UMEIOTCS nojcuetsl X a4 6 6 J1 a.

Cayualt MCnONR3OBAHUS 3Be3y st 9TOH UEJH HECKOJILKO OTJIHYaercs OT
CILydast HCOb30BAHHS MIAPOBBIX CKOIJICHHUI; BO-IIEPBBIX, LIAPOBLIe CKOMJIEHI)
2aBEJIOMO BCE BBIXOMAT 34 HOIMIOMIAKMIAN CJOH, TOTAA KAK B cirydae 3Be3s
B u A 970 He Bcerma umeer MECTO, a corfacHo B. AL AMGapuymsany—
HABEPHSKA HE MMeeT MECTO; BO-BTOPBLY, 3Be3/(bl, BEIOpAHHBIE B NAHHON IJIONIA-
/TKE, HAXOMATCS Ha PAaSHBIX PACCTOSHUSIX M, HaKoHel, Kak ormeyaer H, D,
Daops [51], «karajor CTe66mumnca H ero. COTPYAHUKOB CTaTHCTHYe-
CKil TIOJIOH 210 9-011 3B. BeJIMUMHLI, 4 GoJiee Caabbre 3Be3/bl B OOJLIUMHCTBE OT-
HOCATCA K 3BE3aM ¢ NOIVIONIEHHEM MEHBLIAM, ueM CpenHee HOIJIoUIeH e 151
ITHX BBE3J, TAK KaK GOMbIIHE NOTJIOIEHHS 1e1aI0T 3Be3/bl Goee cnabbiMu o
YMEHBIIAIOT WIAHCHl HA TONAaliHe TAKHX 3BE3J| B KATAJIOrS,

Tabmuma XXX (6500

i ESTITE U RV . s
Ne ' 1 | b lg N (m) ’ Agr ) Cgmt ’ TCEh ] At ; Perr } A:fpb i
t s
1 ! 19.1 l 4 14.1 1.53 1.16 0.22 | 1.00 !+0.16 l 1500 0,11
2] 206 + 94 0.95 2.22 0.39 1.2/5 l—}—0.47 I 1500 0.31
31 z02 | + 140 1.69 0.87 018 0.81 +0.06 | 1500 0,04
4 j 388 | 4z nas 0.85 0.07 0.31 +1.54 | 400 3.85
51 482 20,9 1.55 1.13 0.18 0.81) 0.32 1i00 0.29
51 490 96 1.60 1.04 0.24 | 1.0§ f»o.o4 I 1500 0.00
7 ‘ 506 | — 9 1.29 1.60 ‘ 024 | 1.08  4o0.52 1500 0.35
3 | 684 LT b 134 1.50 028 | 126 {024 1250 0.19
9! o2 [ 13y ‘ 1.32 1.55 0.30 ' 1.3 i+0.20 1560 0.13
10 8o.y | =150 | 161 1.02 0.24 1.08 — .06 1500 0,00
11 89.8 | — 14,7 [ Lyt 0.8, 019 | o.§5 ~0.01 1500 0.00
12 | 1184 — 9.4 i 08> 2.50 0.40 1.80 +0.70, l 1500 0.47
T3 1 128.0 —150 | 117 .80 | 0.36 1.66 (Fo.04 1500 0.09
1. l 148.6 | 4+ 46 | 061 285 | o055 | 248 [+0.37 1500 | o.25
IS 1 1496 | — 35.0 1.37 143 028 | 126 4019 700 | 0.27
16 | 1500 — 30°C 1.64 0.96 0.28 1 l>(3 —1.30 800 | 000
. 7 I‘ 168 7 — 156 | 1.52 1,18 0.24 J 1.08 j+0.08 1500 ) 0.05
18 1 1703 J -}~ 1(3.9 I 140 1.40 0.12 | 0.54 (+o.86 1380 | 062
19 | 171.% [ = 18.6 1.92 0.45 0.10 ! 0.45 | o000 | 1250 / o000
20 | 181.2 | — 187 1.66 0.93 0.18 0.81 1+0.12 1250 | o.ao
21 | 181y —294 { L74 078 1 0.6 [ 072 |+o.06 800 | 008
22 | 181y , 4100 | 086 242 ) 048 | 2.6 |4+0.26 1500 | oay
234 192.6 1 4+ 132 l 2.05 0.22 0.06 | 0.26 J—o.o4 Isco [ o.00
24 | 158.3 , — 207 1 L.68 | 0.89 0.28 !' 1,26 |—0-37 ‘ Liso | o000
T - Tt i |
Cpennee , I ’ 1.1 3(24)i +0.23(24) l 0.31(24)

Hecmotpst ma sbileckazanmoe, vnt Bee-raku cocrapuan Tabauny XXXIJ,
000HAsT yKasaHHbie 3ATPYHEHUS. »

B rabanie XXXII, Bo 2-M u 3-m CTONOIE, JAI0OTCA TalaKTHYCCKYE Koopau-
HaTel, B 4-M--3HaueHus l¢ N (n) no Xa66a y. 3Jiecb ke OTMeTHM, uro
OHCHL DE/IKO KOOPJIHHATH HCIOJIb3YEMBIX MAOTNANOK B TOUHOCTH COBMAKAINHA C
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100 I'naBpa uerBepTad

KOODAMHATAMH TJIOMAN0K Xa66saa u NosTOMY NPHXOLWIOCH fejaTh He-
GOJIBIIYI0 HHTEPIONALHI0. B maTOM cronbue paercss Ag, BblUHCIEHHOE NO:
dopmyae (4.8), a B 6-oM 1 7-0M CEw u yCE"™,  COOTBETCTBEHHO; B 8-OM
Ay (uefiTpanbHOE NorJIoIieHMe), TOJYueHHOe IO PaBEHCTBY (12). B 9-om
cronble TpeAcTaBjeHbl KO PHIHEHTD! HeHTPaNbHOI'O NOTNOLIeHHsS] Ha ONMH
KHJIonapcex. '

3aMeTUM, YTO TIPH BBIYMCIAEHHH 3¢ (PeKTHBHOrO NYTH JyYa B MOLJIOLIAIO-
el cpelie, B clyyae LIapoOBbIX CKONUIEHHH, Mbl AN TTOJNYTOJIIHHEL IOTJI0MIAI0-

meft cpeapt npuHana 400 napcek. Korpa pasHuua MeXAy p =-— 3 H pac-
sin

CTOsIHHEM IO MOZLYJIIO 6piBajia HeOonbllasg, TO 3a SQDQ)EKTPIBHBIG pacCcTosiiust

6pamucy mMogyau H. @. ®nop st a ecau HaoGOpOT-—3Be3Ja BHIXOAWIA 34
400

cioi, B KauecTBe 9(eKTHBHOTO MyTH NPHHAMAJIOCH, KaK OGBIYHO, P -
Sin

Onpenenus s KaXAo# MJIOULaAKH K03 QUIHEHT HEATPAJBHOTO MOTJIO-
[IleHHs, Mbl TIOJNYUHIH B CPELHEM Au —=0m31. Ho ecin OTGPOCHTb BEJNHUHHLL
A. C OTPHIATEJbHBIMH 3HAUSHHAMH, T. €. HPUHATD, 9TO HeliTpaJbHOE TIOT-
JIONeHHe B HEKOTOPHIX HalpaBJieHHAX OTCyTCTBYeT, M Koa(hduuneHTa Hei-
TPaJIbHOrO MOTJIOIEHHUs] Ha OJUMH KUJIOTapcek MoIyuuM 07 46,

Hajo OTMeTHTb, UTO Hall KO3(hGHIUEHT A nago paspenuts Ha 1.08,
yTOGH! NOJAYYHTh KO3(UIUEHT MOTIOMCHHH, onpefensieMslii popmysoi (4.5).

Huxe npHBOAMTCA rabauna XXXIII, cocrapjeHHasi Ha OCHOBE ARAHHBIX
E. K. Xapanase [56] o6 usGbTkax npera 3pesj B IVIOMALAX Kanrefina.
Ta6auua cocTapjeHa aHAJOTHUHO JBYM IPEBIIYIIHM. OnHAKO, OTMETHM, UYTO:
peayJIbTaTHl [0 STHM MarepHajaM COBHal C pe3yJibTaTaMH, TIONYYeHHBIMH H3.

npe/bILYIHX TabMuy, T. €. CpejHee HefiTpaJibHOE NOTJIOMIEHHEe JUIsi BCEro He- ]
6a noJsyunioch O™ 34, —TOXKe CaMoe, YTo H MO IIApOBBIM CKOIUIEHUSIM B Ta-
6mne XXXI.

TakuM o6pasom, Aus Ko3hdHIHeHTa HeHATpaJLHOTO NOTJIOMEHHsI Ha ONUH
KHJIONIAPCEK C YBEPEHHOCTBIO MOXKHO NPHHATH CPELHEe JUIA Bcero Hefa, mocie-
okpyraesus, 030, a IJIST y4aCTKOB, Pe3Ko OGHapyXKUBAIOMUX HefTpaNLHOe:
noryowenne, 0™ 45.

OueBuAHO, 3HaYeHHE KOI(PDUUMEHTA MOKET MEHATHCH OT 0.3 mo 045 B
3aBMCAMOCTH OT TOFO, KAKYI0 BEJMYMHY Mbl NPUMEM 33 MOJyTONIHHY TOrJIG-
HIAIOMIEro CJOsi, HO 3T0 HE MOMET CHJBHO MSMEHHTH TOpPsAOK HOrRONRIEHHST,

4 TJIABHOE 3aKJIOUAeTCs B BBIBOJE O TOM, YTO HefTpajbHOe NOMJIOUEHHE omLy- .
THMas BeJHUMHA M HM. IpeHeOperath He CJAeNyeT.
OpHako, YUHTHBATh HedTpasibHOE MOTJIOIIEHHE MO dhopmyae:

M=m-+5—5lgt— Agp: (1) (4.10)

HJIH:
M=m 45—~ 5lgr—+CE (4.11)
HeCKOJIbKO 3aTPyIHEHO. .
Ecau B opmydie (4.10), 1 Agr (r) MOACTABHTEH €T0 SHAUCHHE us (4.9),
MOJIYUHM: g Ry
M=m-+5—~5lgr—v-CE—Au(r)- T (4.12)

1 Mojynu, BuBefienHpie @ mopA  HyMHO CUMTaTh TOYHBIMH, MOCKOJBKY, KAK
yKa3aHO BHIOIE, KOI(MOhHIHEHT T, ynoTpeGiaAeMblil HM, YYHTDIBAeT HaK usbuparelbHOE,
Tak W HelTpaJbHOE IOIJIOLIEeHHE.
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Tagmuna XXXIII @bdowo

e ~ ~n 1 kps
ceal ! b | p | TE| 1CE |lgN@m)| Ag A, Alkp
1 g1° | 4289 860 | o.19 0.76 1.51 1.20 +-0.44 0.51
3 102 | +18 | 1200 | 0.46 1.84 1.25 1.67 —0.17 —0.13
4 107 | +32 760 | 0.1§ 0.60 1.87 0.55 —0.05 —0,07
S 91 | +42 | 600, 0.08 0.32 1.95 0.40 +-0.08 40.13
6 75 | +36 | 680 | o.08 0.32 1.75 0.76 +0.44 +0.65
10 | 118 | 413 | 1780 | 0.54 2.16 1.08 1.98 —0.18 —0.,10
11 7% | +36 | 680 | 008, 0.32 1.75 0.76 -+0.44 +0.65
12 123 | +41 | 610} 0.05 0.20 1.93 0.44 +40.24 +0.39
13 111 | 4+53 | soo | o006 0.24 1.95 040 +-0.16 4-0.32
14 81 | +57 | 480 | 0.02 0.08 1.95§ 0.40 +0-32 +0.67
15 62 | +48 540 | ©0.10 0.40 1.78 0.71 +-3.31 4-0.87
16 6 | +33 | 739 014 0.56 1.59 1.06 4-0.50 +0.69
17 59 | 19 | 1220 | 0.27 1.08 1.53 1.16 +0.08 +0.07
20 g | —17 | 1370 | 0.25 1.00 1.78 0.71 —0.29 —0,21
21 99 | —17 | 1370 | 0.24 096 1.57 1.09 +0.13 +0.10
23 | 120 | — 7 | 1280 | 0.45 1.60 0.38 2,94 +0.34 +0.41
.25 133 | + 9| 3560 | 047 1.88 0.89 2.33 +0.45 +-0.18
26 138 | +18 | 1290 | 0.18 1.72 1.65 0.95 40.23 +0.18
27 141 | +29 830 | 0.08 0.32 1.93 0.44 4012 +0.14
28 143 ' +39 | €40 ] 009 0.36 1.97 0.36 0.00 0.00
.29 141 | 460 | 520 | 0.08 0.32 1.68 0.89 +0.57 +0.10
30 135 | +68 | 460 | o.x0 0.40 1.87 0.55 +0.15 +0.33
31 123 | +50 | 430 0.09 0.36 1.86 0.56 +0.20 +0.47
32 84 | +72 420 | 0.06 0.24 1.90 0.49 4225 +0.60
33 57 | +67 | 430 | 0.16 0.40 1.92 0.45 +0.05 +0.12
34 43 | +59 | 470 | 0.09 0.36 .71 0.84 4-0.48 +1.00
35 39 | +49 530 | 0.06 0.24 1.81 0.65 40.41 +0.77
36 38 | +39, 640 | 00a8 0.32 1.76 0.75 +0:43 +0.67
37 39 | +28 | 850} o0.15 0.16 1.70 0.85 +0.25 +029
38 42 | +18 | 1290 | 0.20 0.80 1.54 1.15 +0.35 +0.27
42 70 | —13 | 1780 | 0.46 1.84 1.33 1.53 —0.31 —0.17
43 8 1 —17 | 1370 | 0.15 l\ 0.60 191 0.84 +4-0.24 +0.18
‘Cpeanee . . { l 0.71(32) 0.24(32) 0.34(32)

a !

B ¢dopmyne (4.12) oueHp TPYIHO Y4YHTHIBATH A «(r) B 3aBHCHMOCTH OT
‘paccrosnusi. TTosromy, npu onpejeneHin paccTosiHU# 8Bes], Hano OTAaBaThH
npennoutenue dopmyie (4.11), ecan k03 puiMeHT v YYATHIBAET HEHTpaJb-
HOe TOTJoNieHHe (T. . eCiM 3HAYeHWe Y IOJY4eHO Ha OCHOBE [OJACYeTa
3Bes)l, 4 He Ha OCHOBe A.y) Ha 310 o6CTOSITebCTRO yKasano Takxe O. A.
MenbHHKOBB M B €ro HHTepecHoM ucciegosanun [38]. B cayuae, xorna

onpeneasiercst no dopmyae (2.35) (em. § 25), HAJO NOJIb30BAThLCSA PABEH-
.ctBoM (4.12) tocsie Ipeo6pasoBaHUs €ro.

B camoMm pese, yLoOHee M NpaBUJibHEe 3aMEHUTL PAaBEHCTBO (4.12) uepes
(4.13), rme Ay (1) 3amemeno kyCL wn B KOTOpOM TpebyeTcs oNpelesuTh 3Ha-
getue k:

MeomA45—5lgr—vyCE —kyCE =m 45— 5lgr —yCE(l + k)

HITH
M=m—+ 35— 5lgr—nCE, (4.13)

cae p=1-k RKaw sano, 8 opuyic (4.13) 1oBaBICH BTOPOI ROOPPUIHCHT
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’ A
4. Ecou B BhIpaXeHue 15l 7 BHEeCTH 3HaYeHHe k=—(-j‘—~ ,  TONLYUYHM:

h's

-4 Ay (1)
K vCE
avensas A, (r) = A(r)-- vCE, 6yneM HMeTh:
A(r)

+Ch
Takum o6pasom, nas onpenesneHus Kos(duurenra , v JOCTATOYHO B3ATH OT
HOlIeHHe 061ero norvomerns A (r), KOTOpoe BKIOYAeT B cebe HeHTpadbHoe
TIOrIOIIeR e, K NOTJIOIEHUI0 v(_:. Tie vy ZOJKHA GBITH NOJYUEHA HA OCHOBe:
3((EKTUBHBIX JIMH BOJNH I[BETOBOH CHCTEMBL. '

CBSI3M C THM, JUIS ONpeJeNeHHs 3HAUEHHS %. T. e. Juis yuera Haii-
TPAJIbHOTO TOIVIOINEHNS, MOXKHO TaKXKe BOCHOJBb30BAThesA OGIIHM HOTJIOMeHM-
€M, TONYYeHHBIM 10 noAcueraM 3eesi MetoioM K. @. OropogsukoBa
HIH Bosnboha ¥ npu HaTHYHH LBETOBBIX H3GBITKOB 3Besl TOH o6Jiacti,
Tle MPOUSBOLMJCS TOICYET 3Be3. ‘

Ecun nefitpanpHoe norsomenue B cpenHeM Ha omuH KHJIONAapCeK CUUTATh
paBHbIM 0" 34 | eCJiH NPHHATD, B CpeJiHeM, BEJIHYHHY OOIIEr0O MOIMOLIEHHNA Ha
1 kuitonapcek, no I. I1. Tap e ar o, pasuo#t 3,5, Toraa mist k 6yzneM uMeThb
0.1, a pna »=1.1. B TakoM cnyuyae paBeHCTBO (4.13) nepenmmercs B Buge:

: M=m +5—Slgr — L.I~vCE 14 14y

OznHako, Ha TaKoll cnoco6 onpefenietus k HMeeT BIMSHHAE OPHUHATOE HaMH
SHa4eHHe IS TOJIIHHBI MOMVIOIAKOWEro Cyosl. UTo6hl H36exKaTh TAKOTO BJIH-
IHKS, 3HaueHHe K MBI ONpeJeJIHIH U3 PaBeHCTBA:

: - A
Ai(t) = vCE"™k  nan =-—H:(;-), " (4.15)
e TR
e A, (D uyCE™  Mbl nomyynau semocpencTBeHHO u3 Tabauy, XXXI, XXXIT
u XXXIII, Gepst apudMerHueckue cpeliHHe H3 CTOJAGHOB Ay 1 CF&n B

UHCNIEHHS N0 BbIUIENDUBEACHHBIM TabjuiaM janu coorsercTsenHo 0.39, 0.20
¥ 0.34. Eciit H3 3THX Tpex 3HAUEHHMIH OMSITb-TAKH B3ATDH apudMeTHYECKOE Cpe-
Hee, To A k monyumm 0.31, a mns 5 =1.31. B Takom cillyyae ypaBHeHHe
(4.13) nepenuiuercss OKOHYATEJNHHO B BHIE:

M=m+4 55— 5lgr— 1.3yCL (4.16+
CreposatenbHo, nomyueHHol GopMymnol u clenyer MOJNb30BaTbCH, €CIH:
MBI XOTHM YYHTHIBATh HeHTPaJIbHOE NOTJIOIIEHHE W €ClH HMeeM IS 3BeSH W3-
OLITKH 1BeTa M JJIS CHCTEMbl NMOKas3aTelefi L[BeTa H3BECTHbI s deKTHBHLIE.
IJIHHEL BOJIH. ‘
OueBHAHO, yCTAaHOBJIEHHOE B HACTOSIIEH pa6ore sHaveHHe KO3(pdHuIHed-
Ta HEHTPAJbHOTO MOTJIONMIeHHs Ha | Kuwionapcex cllefyeT B 6ynymem npose--
PHTb Ha Gojiee OGLIMPHOM HaGJIONATENLHOM MaTepHalle, 1o Mepe HaKOILIeHHS
[IOCTIeIHEro. - ‘
CpaBuenue dopmyn (4.14) u (4.16) yxassiBaer Ha TO, UTO MpPUHATAs Ha- ‘
MH BeJIHIHHA [JI1 TIONYTOJIIHHB OO AIOIIEr0 CIOS IPEYBENHYEHa O Kpaii-
Heil Mepe B Tpu pa3a. 3HaueHHe KOS(HIHeHTa B ¢dopmyne (4.16) nango cun-
TaTb AO0BOJIBHO NMPHEMJIEMBIM, U UM CIELYeT HONL30BATLCH, IPH ONpefleSeHHH

PACCTORHUA [0 3Be3/l, C YUeTOM KaK H36HpATeJbHOTO, TAaK H HeHTPaJbHOrO.
NOTJIOLIEHHSI.
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OIIpeAeICHIE  HEHTPAIBLOIO povsoLieHusa. Mgyyera: IONAPHSALIH fo)es

§ 34. O creueHM NOJsApU3ALKHA uaayueHus: AuPEPysHbIX TYMaHHOCTEH

KaMepe Haue# oGcepBaTOpHH GBI TIOAYUEH Hera-
AYGHHBI JUIsl OMpENEJICHUsT CTeleHH IoJfpu3a-
UMM H3AYUeHHst HAQQYSHBIX rymansocrefi. [10CKOJbKY TEMHBLIE LudhysHbE
TYMAHHOCTH OTBETCTBCHIbL 32 y3GUpaTepHoe MOrOILeHHe, TO (prisHuecKoe U3-
yUeHHe CBETJIbIX AP PysHBIX ryMaHHOCTel, SBJSIOIHXCA TOKACCTBECHHBIMU C
TeMHBIMH TYMAHHOCTSIMH, LpeacTaBiisiet [3BecTHBIH HHTEpec C TOUKH 3PCHUS

HCCeIOBAHKsI HOTJIOUIECHH .
MSleeHH(‘, H()JIHPI/IS'AH,I/IM B A

Ha aHaOeppalnoOHHON
THBHBI MarepHad, NpeJHasH

upy3HBIX TYMAHHOCTSAX AOJIHHO npecieno-
BaTh, TJABHLIM 00pasoM, TpH [Ee/IH: a) BBIACHATb——KaKue BAJIbL TYMaHHOCTH,
OBLIEBEIE WK Ia30Bbie, 1al0T GOJIBLIYIO NOJMSPU3ALKIOT 1 KOJHYECTBEHHO Oile-
HETH IPUCYTCTBHE B THX TYyMaHBOCTAX cBOGOIHBIX /IeKTPOHOB; 0) omnpene-
JATh CTeeHb HOJsipH3aunk Al IMHCCHOHHBIX AUGOY3H f

BlX TYMaHHOCTeM

HEJBIO YCTAHOBICHHS! nipumeceil B rase NBIVIEBBIX yaCTHI, C) YCTAHOBUTH KOP-
PeJIAIHIIO MeXAY [OKpACHEHHEM, [0Ka3BIBaACMBIM AudPy3HEIME TYMAHHOCTAMHA,
U CcTeNeHLIO NOJIAPU3alH. OueBy/LHO, MOJSPHU3AIMOHHbIE AAHHbIE COBMECTHO
¢ JAHHBIMM O LBETEe TYMAHHOCTH H ocBelaeMoil 3Be3bl MOTYT NPHBECTH K 50~
Jlee UATEPECHBIM Pe3yJlyTaTaM. OnEako, Mbl OrpaHHuHBACMCs 3AECh JHIIb on-
pelesieHueM CTeresy [OJIAPU3aNUY H3YUeHHs Jupy3HbIX TyMaHHOCTEH.

~ OnuoieM Bkparue Ty yCTAHOBKY, HA KOTOPOH MBI [ONydaJsH HeraTHBHBIH
MaTepHall, a TAKKe oBpaTHM BHUMAaHU

e Ha croco® H3Mepenns il jJabopatop-
Hoi 06paboTKH MOJIYIeHHOro Marepuana.

AHanEsaTOp, CHYKAUMHA A5 HOJSPU3aIHOHHbIX Hesefl OBIT yCTAHOBJIEH
riepell KacCeTHOH acThlo aaGeppalMOHHON KaMephl. Kag W3BeCTHO, aHA:il-
3aTOp JOBOJNBHO CHJILHO ocaGiseT HaIyJaeMblii OGBeKT, NOITOMY HpH H3y-ie-
HHM TIOJISIpUBALHH CIa0bIX 06beKTOB IIPUXONUTCS NpHberaTh K CBETOCHIBHOMY
MHCTPYMEHTY, KAKOBBIM I ABJISETCS aHabeppalMOHHasA KaMepa gaure#i obcep-

BATOPHH.
B iCHOJb30BAHHOM HaMH AHAJIA3ATOPe
pHIii OKazajIcsl 0CTAaTOTHO HedTpaJbHbIM.
paBeH 8 CM., a AUAMETP noJsAponsa 3.5 CM.;
orcsl He BCe TioJie WHCTPYMeEHTa, a JIHIIb TpH rpany
BIOJIHE JOCTATOUIBIM JUisl HaMEeUeHHbIX HaMH 3anay.
MexaHngueckast 1acTb aHaN3aToOPa GLUia H3rOTOBJEGHA B MACTEPCKOM HA-
lueft 06cepBaTOPHU. AHANH3aTOP yCTpOEH TaK, 4TO NONSPOUL MOZKHO BPaU{aTh
M 3aKpemJisiTh uepes Kax/ple 60° 1o NO3WIHMOHHOMY YTy H, ClIeIOBATENBHO,
st nosoxenuii 00, 600 1 1200 mosrydath H300paKeHus CHHMaeMOTO OOBeKTA.
McrosbayeMblii MeTOJL J1jisi ONpeNeeHHs cTereHH W HampaBsJieHus) MOJspU3a-
MB. . ®PeceHKOBH M [48]. Hus ompefene-

I MPEJIOFKEH aKaJleMUKO
HMs CTEIeHH W HANpaBJIeHusi NOJSpH3atliy no merony B. I'. ®ecernkona

6L MOHTHPOBAH MOJISAPOUL, KOTO-
JTuamerp Hamel KaCCeTHOH 4acTé
TakuM 06pasoM, HaMK HCIOMIB3Y-
ca, yTO HYXKHO CUHTATH

crykar gopMyasl
P — 2V ala—b)+bb—otele=a) (4.17)
a+b4c
1 ’
* to20=V3 #S:l’_ (4.18)
o 22—b—c¢

101TCa 1Ip eaMyIIecTBEHHO KaK

ymalmocm BCTPEYA
rospko npriessie [50].

1 Har ussecrno, Auddysmbie T
0JILKC Fa30Bble MU

rasoBo-nbLIeBbIE N OYeHb PEAKO KaK T
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e a, b ¥ ¢ cyTh HHTEHCHBHOCTH H3MEPAEMO# TOYKH TYMaHHOCTH. Moapo6ab:it
BRIBOJI 3THX (POPMYJI MOXKHO HAHTH KaK B paGore B.T. ®ecenkona [481,
Tak 1 B Halle# paGote [14], kacawomefics NOJIAPH3AMHY COJHEYHOH KOpOHHL.

IMosyyaemuri doromarepuan KaJHOPOBAJICS C MOMOILBIO CnieKTporpaga,
Y KOTOpOro BNepelH KOJUIHMATOPa YCTAHOBJEHA CTyNeHbYaTasi Mmiedb, OJaro-
Aaps UeMy JJsi HeraTHBHOTO MaTepHaJa KaMIOH Houu HONYYauCh OT/ENb-
HbI€ IIKaIKH, MPOsBJsieMble BIOCAENCTBHH BMeCTe ¢ OCHOBHBIMH HeraTHBami.
OueBHIHO, Ha TIONYUeHHBIX MIKanKax OTAeNbHbIE MapKu NpeACTaBASIOTCS B
BHIE PpaCTSHYTOTO HeNpepHIBHOrO CHEKTPA, TaK YTO N0 HAM MOXKHO CTPOHTH
X4pAKTEPHCTHYECKHE KPUBBIe [JIS OTHEVIbHBIX JUTHH BOJIH. Doronnenka mis
WIKANOK Gpasach U3 KyCKOB YIIOTDe6AsTeMbIx [IIeHOK, WITH MO KpaliHe# Mepe 43
ONHOH U TO e KOpOGKH. :

B kauecrse HSMEPHUTEJIBHOTO NPHOOpa GbI HCMOAb30OBAH MUK
cucremsl Hukonoa. Tpu H3MEPEHUAX Mbl NOJIb30BANKChL MO3HITHO

TEPOM, KOTOpBIi IO3BOJISIT H3MEPSATb TYMaHHOCTD 1OJ pasHbiMU
MU YIVIaMH C TOYHOCTh

pogoromerp
HHEIM ajiar-
ITO3HITHOHHLI-
10 yeranoBku a0 00.3. Tlpu ycranosimennu IJIEHKH B aji-
anrepe coGJI0NaI0ChH YCJIOBHE, IPH KOTOPOM LEHTp H3MepsIeMOH TYMaHHOCTH
RoJiKeH ObUT COBNAZATH C UEHTpoM anantepa. Ilocse ycraHOBKM HeraTHBa us-
MepeHHe NPOU3BOAMIIOCh BAOML OTHENLHBIX panuycos. Mamepsiemsrit panuyc
COBMeLaNCs BAOJb TOH KOODAMHATHOH OCH MHKpO(OTOMeTpa, K KOTOpOI mpu-
JIaXKeH HOHHMYC, C IIOMOIIBIO KOTOPOr0 MOXKHO YCTaHABIHBATH C TOYHOCTBIO
no 0.1 mm.

Ilpu usmepenuu mo Merony B. I'. ®ecenkosa
OIHA M Ta e JeTalb UM TOYKA Ha TPeX INIaCTHHKAX N0 BO3MOXKHOCTH TOYHO
tbukcupoBasiace, 6o CPaBHHUBAIOTCS MeXNAY COG0H HHTEHCHBHOCTH OfHOH 1
TOH 3K© TOUKH, HO OTHOCSILIIMeECs K PasHBIM mOBOpOTaM noJsipoupa. B mekorto-
PBIX cayyasix, 4ToOBl H36eXKaTb OIIUGOK, BJIEKOMBIX HETOYHOCTHIO VCTAaHOBKH,
MBI 3aTIOMHHAJIH OTJeJbHBIE PE3KO BbIpaxKeHHble gerann. OueBUIHO, JTs TAKOH
pa6orhl Hesiecoobpasnee GEIIO GbI BeCTH H3MepeHus Ha CaAMOPEerHCTPUPYIOIIEM
MHKpOdoTOMETpE, KOTODBIM, OJHAKO, MBI He pacHoJarTaJH.

Hlkanku n3mepsinmces B poror
JIyueHHble HAMU H306DaXKeHHS TYM

HEOOXOUMO, 4TO6L]

pacHueckol yacTy crekrpa, MOCKOJNBKY T10-
AHHOCTEH, eC/IH IPUHATB BO BHHMAalie qyB-
CTBUTENBHOCTD (DOTONJIEHKH, OTHOCSATCS K (pororpaduueckolt wactu BHAHMOrO
CleKTpa. Mamepenns wkaiok Mbl POH3BOAMIH IS TP€X Pa3HBIX NJIOTHOCTEH
TIOUEpHEHH: NepellepIKKH, HOPMAJbHOH 06IacTH N Henozepku. Xapakrepu-
CTHYUECKYIO 3Ke KPUBYIO Mbl CTPOHJIH KOMOHHHDYS 3TH H3MepeHnus.

Paccmorpum Bonpoc o normomenuu H3JTYUeHUS H3MepsieMbIX O6beKTOB
B 3eMHO# aTMochepe. HeobxomumocTs yueTa SKCTHHKUHH TJIABHEIM 06pasoM
BbI3BaHA TeM, 4TO AH(QY3HBIE TYMaHHOCTH (otorpacuposanucy nocaeno-
BaTeJbHO, T. €. HAa PA3HBIX 3€HHTHBIX PACCTOSIHUSX. IIpu yuere atmocdeproro
HNOTJIOIIEHHS, WHTEHCHBHOCTH, TOJYUEHHBIE H3 IBYX HeTraTHBOB, Mbl IPHBO-
JH K TpeTheMy. B vactrocTH, ecan (ororpaduposanne nanHOro 06bekTa npa-
HSBOLWJIOCH B 3aNa/IHOH YaCTH He6a, HHTEHCHBHOCTH TYMAHHOCTH 1o IIBYM He-
TaTHBAM NPHBOAMJHMCH K NEPBOMY HEraTHBY, a eCIM HaGJIIOLeHHs IPOBOIH-
MHUCh Ha BOCTOKE, TO-—K TPETheMYy, T. e. MaHHbe OTHOCSIIHECH K GOJBIITHM
SEHHTHBIM DACCTOSHHSIM MPHBOAUJIHCH K XAHHBIM, OTHOCSIIHMCS K MAIbIM 3e-
HHTHBIM paccTosiHusm. To ects, B ciryyae (oTorpaduposanus Ha BocToke JUIA
PENYKIHH MBI MOJNB30BAJUCE CJEAVIOIIHM COOTHOIIEHHEM:

-~
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| L
A1g1,2,3=1g12_1g]‘3=1g( ],’*‘)
3

|
Ly | (4.19)
Alg]-l,u=lgfl1—~Igl3=lg(—1—1—) |

3
Korzna ¢ororpaduposanue NpOHSBOAMJIOCH K 3aMa/ly OT MepMAMAHA, TO

Mbl ITI0/Ib30BAJIMCh TEMH e COOTHOIIEHHAMH, ¢ COOTBETCTBEHHO H3MeHeHHLIMH
HHAEKCAMH TIpH .

Kpome omucannoro crnoco6a, Mbl BOCHOJAB30BAJHCH U APYTUM HPHEMOM
yuera atMmocepHoro ocnabnenns. OH 3aKI0UaeTCss B U3MEPEHHH KOHTPOJIb-
HBIX 3Be3/i Ha IacTHHKaXx. OueBHIHO, YTO TyTeM H3MEepeHHs KOHTPOJIbHBIX
2Be3Jl Mbl MOXKEM HeNOCPeJCTBEHHO B HHTEHCHBHOCTSIX NMOJYUHTD MONPABKH 2a
‘3€HHTHOE paccTosiHue. B G0JbIIMHCTBe ClydaeB MOJYYeHHBIE BTOPBIM CrIOCO60M
MONPAaBKU 3a 3€HUTHOE PACCTOSHHE COBMNAAAJH C BHIUHCIEHHBIMH OGINEH3BECT-
gbIM cnoco6om. B cayyae HecoBmaJeHMsi STHX MONPABOK MBI OTAABaH NPeJ-

104TeHHe TIONPaBKaM, NONYYeHHBIM 110 KOHTPOJLHEIM 3Be3/laM, a B CJIyyae Kor-
Jla OHY He OYeHb OTJHYAJHCh IPYr OT Apyra, Mel Opanu cpexuue. Hecosnage-
'HHE 3THX BeJHYUH BBISHIBAJOCH IMTABHBEIM 06pa3oM IJIOXOH THAHPOBKON OXHOH
u3 nnactrHoK. Msmepsemas KOHTpOJbHAsI 3Be3fla NMOAGHpANach TAKHM 06pa-
30M, YTO M3MepeNHasl BeJUYMHa Ha MEKpodoToMeTpe E cOOTBETCTBOBAIA HOP-
‘MaJIbHOH 4acTH XapaKTepUCTHYECKOI KPHRBOH.
) OrmeTuM, uTo KOTAa N3MEPEHHSIM HeTATHBOB MPHJAETCS MONPABKA 32 3e-
HHTHOE DacCTosiHHe WIH 338 KaKOoH-1u60 Apyrofl 3(hdeKT, TO MONPABKH He Clie-
ayer aasatb B Ar  (rae E u3sMepeHHasi BeJUYHEA HAa MHKPOGOTOMETpE) H B
Al, a cmenyer BeIparkaTh UX B efuHHNAaxXx Algl. Ouepunmno, uro naHHOH Be-
auunHe Algl  BJOJIb Bee#l XapaKTEPHCTHUECKOH KPHUBOH COOTBETCTBYIOT pas-
‘Bble 3HauenHs AL. 910 06CTOATENBCTBO MOKHO (POPMYIHPOBATh ellie TAKUM 05-
‘pasoM, aro BesuunHa AL,  cooTBeTcTByOLIas mornpaBke JAlgl B HOpMAaJb-
HOM 9acTH XapaKTepHCTHUECKOH KpWBOH OoJblie, ueM TakHe XKe BelIHUMHH,
'COOTBETCTBYIOIIHE XapaKTePHCTHUECKOH KPHBOH B UACTSX HEAONEPKH M Ile-
pengepxkku. Fcau nenpaBkn  AE JuIa HeJOJAEPXKKH 1 MepelepKKu 0603HAYATh
yepes A ' n AE", a B npaMonunefinoll yacra uepes AF, mmeem AE > AE' u
AE > AE".  Bsuay sroro, clejoBaTenbHo, Hano Gpate Algl, a me AE,
KaK CKa3aHo W BBILIE.

C 1enblo H3YUeHHs! NOJSPH3ALKMH, MBI MOJYUHIH TO JIBE Cepuy HEraTH-
BoB aist caeytorux rymannocreii: NGC 6514, 6618, 1976, 1977 u ang ITlirean.
M3 nepeuncneHHBIX TYMaHHOCTEH GOMBINMHCTBO NPHHAJIEKHT K SMUCCHOHHLIM
HJIH TIOTYIMHCCHOHHBIM. DMHCCHOHHBIE TYMAHHOCTH, KAK yKaswBaeTr Me e p-
[961, matoT HesHauuTeabLHYIO nosysipusanHio. OaHaro, Kak TpeGyer coBpeMeH-
past acTpopu3nKa, YKa3aHHYIO He3HAUHTEJIbHYID TOJSPU3aUHI0 HeoGXOMHMO
OTeHATh KoJuuecTBenHO. OcoOeHHO HHTEPECHO NPOUEHTHOE COAepKaHue rasa
W MBLTH C TOUKH 3peHUs 3a/1a1 3Be3/HOU acTpOHOMUH.

OnwuieM W3yueHHble HaMH TYMaHHOCTH MO OT/JAeNBbHOCTH. TyMaHHOCTBH
‘NGC 6514 (M 20), pacnonoxenHast B cospe3gun CTpenblia, TPUHALIEXHT
SMHCCHOHHOMY THIY, cormacHo X a6 6xny [82]. 3HaueHHs CTeleHH TOMASAPH -
3AUHH MBJTYUEHHST HTOH TYMAHHOCTH NpuBoAsTcH B Tabmume XXXIV.

y TaGauna npcrpoeHa Ho apryMeHTaM INO3HIHMOHHOTO Yrila M IOPSAKOBOTO
Homepa. TTo3nUUOHHEIH YTOJ OTCUUTBIBAGTCS OT TOJfOCa depe3 BocToK. He cre-
IYeT CUHTaTb, YTO NOPSAKOBHIE UHCHa MOKA3bIBAI